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PREFACE  BY  THE  PUBLISHER. 


Gkeat  pains  have  been  taken  witli  the  present  translation, 
as  well  in  regard  to/fidfelifji^  and  style,  as  in  what  may  be 
termed  tiie  aeoessories.     In  addition  to  all  that  is  contained 
in  the   original  work,  it  eomprises^  an  interesting  view  of 
Ohimborazo,  from  a  sketeh  by  Hnmboldt  himself;  a  fiic-simile 
of  the  anihor's  handnld^tinjg;  head-Un^s  of  contents ;  transla- 
tLons  of  the  principal  Latin,  French,  and  Spanish  quotations;* 
a  very  complete  index ;  and  a  c<mTer8ion  of  all  the  foreign 
measurements.     It  was  at  first  intended  to  give  both  the 
foreign  and  EngHsh  measurements,  in  juxta-position ;  but  this 
plan  was  abandoned  on  perceiving  that  the  pages  would  become 
overloaded  with  figures,  and  present  a  perplexing  and  some- 
what appalling  aspect,  without  afibrding  any  equivalent  advan- 
tage to  the  English  reader.    In  some  few  instances,  however, 
where  it  seemed  desirable,  and  in  all  the  parallel  tables, 
duplicate  measurements  have  been  inserted.     The   French 
iaiset  are  converted  into  their  relative  number  of  English 
feet;  and  Grerman  miles,  whether  simple  or  square,  are  re- 
duced to  our  own.     The  longitudes  have  been  calculated  from 
Greenwich,  conformably  to  English  maps,  in  lieu  of  those 
given  by  Humboldt,  which  are  calculated  from  Paris.     The 
degrees  of  temperature,  instead  of  Reaumur's,  are  Fahren- 
heit's, as  now  the  most  generally  recognised. 

It  here  becomes  neoesssary  to  say  something  of  the  trans- 

*  To  instance  a  few,  see  pp.  241,  245,  255,  259,  304,  820,  325,  32d, 
886,  422,  424. 
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lators,  and  the  cause  of  so  much  unexpected  delay  in  producing 
this  volume;  the  more  so  as  many  of  the  subscribers  to  the 
Scientific  Library  have  expressed  an  interest  in  the  subject, 
owing,  in  some  measure,  to  a  controversy  which  arose  out 
of  my  previous  publication  of  Cosmos,  The  translation  was 
originally  entrusted  to  E.  C.  Ott6,  with  an  agreement  as  to 
time,  according  to  which  I  had  every  reason  to  expect  that  I 
should  fulfil  my  engagement  to  publish  it  in  October  last,  or 
at  latest  in  November;  but,  after  much  of  the  manuscript  was 
prepared,  the  translator's  indisposition  and  subsequent  absence 
from  London,  occasioned  a  serious  suspension.  In  this  di- 
lemma I  found  it  necessary  to  call  in  aid,  as  well  as  to 
assist  personally.  The  result  of  this  "co-operation  offerees" 
will  no  doubt  prove  satisfactory  to  the  reader,  inasmuch  as 
every  sheet  has  been  at  least  trebly  revised,  and  it  is  hoped 
proportionably  improved.  In  addition  to  the  responsible 
translator,  my  principal  coUaborateur  has  been  Mr.  R.  H. 
Whitelocke,  a  gentleman  well  qualified  for  the  task. 

All  the  measurements  are  calculated  by  the  scientific  friend, 
who  fulfilled  this  department  so  satisfectorily  in  my  edition  of 
Cosmos, 

The  translation  of  the  pretty  poem.  The  Parrot  of  Atures^ 
(page  189,)  now  first  given  in  English,  is  contributed  by 
Mr.  Edgar  A.  Bowring. 

For  the  additional  notes  subscribed  "  Ed."  I  am  myself,  in 
most  instances,  responsible. 

Much  has  been  said,  pro  and  con,  about  the  sanction  of  the 

Author  to  the  several  ti-anslations  of  his  works.     My  answer 

as,    I    believe,  been  generally  considered   satisfactory  and 

cone  uswe.     I  have  now  only  to  add,  that  when  I  wrote  to 

ron  Humboldt,  more  than  a  year  and  a-half  ago,  presenting 
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bxm.  with  my  then  unpublished  edition  of  Cosmos,  I  announced 
my  intention  of  proceeding  with  his  other  works,  and  con- 
sulted him  on  the  subject.  He  replied  in  the  kindest  spirit, 
without  intimating  any  preyious  engagement,  and  honoured 
me  with  several  yaluable  suggestions.  A  portion  of  one  of 
his  letters  is  annexed  in  facsimile.  In  consequence  of  what  I 
then  presumed  to  be  his  recommendation,  I  determined  to 
make  the  ^nsichten  my  next  volume,  and  announced  it,  long 
before  any  one  else,  though  not  at  first  by  its  English  name. 
At  that  time  I  had  reason  to  hope  that  I  should  receive  the 
new  German  edition  at  least  as  early  as  any  one,  but  was 
disappointed.  This  circumstance,  added  to  the  delay  already 
alluded  to,  has  brought  me  late  into  the  field.  In  now,  how- 
ever, presenting  my  subscribers  with  what  I  have  taken  every 
available  means  to  render  a  perfect  book,  I  hope  I  shall 
afford  them  ample  atonement. 

A  few  words  respecting  the  work  itself.     The  first  edition 
was  published  forty-three  years  ago,  the  second  in  1826,  and 
the  third,  of  which  the  present  volume  is  a  translation,  in 
August  last.     The  diiSerence  between  the  three  editions  in 
respect  to  the  text  (if  I  may  so  distinguish  the  more  enter- 
taining part  of  the  work  from  the  scientific  "  Illustrations") 
is  not  material,  excepting  that  each  has  one  or  more  new 
chapters.    Thus  to  the  second  edition  was  added  the  Essay  on 
Volcanos  and  the  curious  allegory  on  vital  force,  entitled  llhe 
Mkodian  Genius,  and  to  the  third  The  Plateau  of  Caxamarca. 
The  additions  to  the  "  Illustrations'*  however  in  the  third 
edition  are   considerable,  and  comprise  a  rapid   sketch  of 
whatever  has  been  contributed  by  modem  science  in  illustra- 
tion of  the  Author's  favourite  subjects. 
No    intellectual    reader  can    peruse  this  masterly  work 
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without  intense  interefit  and  considerable  instruction.  After 
feasting  on  the  highly  wrought  and,  it  may  be  said,  poetical 
descriptions,  written  in  the  -Author's  earlier  years,  he  will 
turn  with  increased  zest  to  the  elaborate  illustrations,  which, 
in  a  separate  form,  are  brought  to  bear  on  every  subject 
of  the  text.  This  scientific  portion,  although  not  at  first  the 
most  attractive,  presents  many  delightful  episodes,  wl^icb  will 
amply  repay  the  perusal  o£  even  those  wiio  merely  read  for 
amusement. 

HENilY-G.  BDHN. 

York  Street,  January,  1850. 
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AUTHOR'S   PREFACE, 

TO  THE  FIBST  EDITION. 


With  some  diffidence,  I  here  present  to  the  public  a  series 
of  papers  which  originated  in  the  presence  of  the  noblest 
objects    of  nature,— on  the   Ocean, — in  the  forests  of  the 
Orinoco, — in  the  SaTannahs  of  Venezuela, — and  in  the  soli- 
tades   of  the  Peruvian  and  Mexican  Mountains.     Several 
detached  fragments,  written  on  the  spot,  have  since  been 
wrought  into  a  whole.     A  survey  of  nature  at  large, — ^proofs 
of  the  co-operation  of  forces, — and  a  renewal  of  the  enjoyment 
which  the  immediate  aspect  of  the  tropical  countries  affords 
to  the  susceptible  beholder, — are  the  objects  at  which  I  aim. 
Each  Essay  was  designed  to  be  complete  in  itself;  and  one 
and  the  same  tendency  pervades  the  whole.     This  eesthetic 
mode  of  treating  subjects  of  Natural  History  is  fraught  with 
great  difficulties  in  the  execution,  notwithstanding  the  mar- 
vellous vigour  and  flexibility  of  my  native  language.     The 
wonderful  luxuriance  of  nature  presents  an  accumulation  of 
separate  images,  and  accumulation  disturbs  the  harmony  and 
effect  of  a  picture.     When  the  feelings  and  the  imagina- 
tion are  excited,  the  style  is  apt  to  stray  into  poetical  prose. 
3ut  these  ideas  require  no   amplification  here,  for  the  fol- 
lowing pages  afford  but  too  abundant  examples  of  such  devia- 
tions and  of  such  want  of  unity. 

Notwithstanding  these  defects,  which  I  can  more  easily 
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perceiye  than  amend,  let  me  hope  that  these  "  Views ''  may 
afford  the  reader,  at  least  some  portion  of  that  enjoyment 
which  a  sensitive  mind  receives  jfrom  the  immediate  contem- 
plation of  nature.  As  this  enjoyment  is  heightened  by  an 
insight  into  the  connection  of  the  occult  forces,  I  have  sub- 
joined to  each  treatise  scientific  illustrations  and  additions. 

Everywhere  the  reader's  attention  is  directed  to  the  per- 
petual influence  which  physical  nature  exercises  on  the  moral 
condition  and  on  the  destiny  of  man.  It  is  to  minds 
oppressed  with  care  that  these  pages  are  especially  con- 
secrated. He  who  has  escaped  from  the  stormy  waves  of 
life  will  joyfully  follow  me  into  the  depths  of  the  forests,  over 
the  boundless  steppes  and  prairies,  and  to  the  lofty  summits 
of  the  Andes.  To  him  are  addressed  the  words  of  the  chorus 
who  preside  over  the  destinies  of  mankind: 

On  the  mountains  is  freedom !  the  breath  of  decay 

Never  sullies  the  fresh  flowing  air ; 
Oh!  nature  is  perfect  wherever  we  stray; 

'Tis  man  that  deforms  it  with  care.* 


*  These  lines  are  from  Schiller's  Bride  of  Messiuay  as  translated  by  A.  Lodge,  Esq. 
See  Schiller's  works  (Bohn's  ed.)  yol.  iii.  p.  509. 


AUTHOR'S  PREFACE, 

TO  THE  SECOND  AND  THIKD  EDITIONS. 


Th£  twofold  object  of  tliis  work,— an  anxious  endeavour 
to  heigliteii  the  enjoyment  of  nature  by  vivid  representations, 
and  at  the  same  time  to  increase,  according  to  the  present 
state  of  science,  the  reader^s  insight  into  the  harmonious 
co-operation  of  forces, — ^was  pointed  out  by  me  in  the 
preface  to  the  first  edition,  nearly  half  a  century  ago.  I  there 
alluded  to  the  several  obstacles  which  oppose  themselves  to  the 
aesthetic  treatment  of  the  grand  scenes  of  nature.  The  com- 
bination of  a  literary  and  a  purely  scientific  aim,  the  desire  to. 
^^g^e  the  imagination,  and  at  the  same  time  to  enrich  life 
'with  new  ideas  by  the  increase  of  knowledge,  render  the  due 
arrangement  of  the  separate  parts,  and  what  is  required  as 
>Huty  of  composition,  difficult  of  attainment.  Notwithstand- 
ing these  disadvantages,  however,  the  public  have  continued  to 
receive  with  indulgent  partiality,  my  imperfect  performance. 

The  second  edition  of  the  Views  of  Nature,  was  published 
by  me  in  Paris  in  1 826.  Two  papers  were  then  added,  one, 
"An  inquiry  into  the  structure  and  mode  of  action  of  Volcanos 
in  different  regions  of  the  earth;"  the  other,  "Vital  Force,  or 
The  Hhodian  Genius."    Schiller,  in  remembrance  of  his  youth- 
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ful  medical  studies,  loved  to  converse  with  me,  dming  my 
long  stay  at  Jena,  on  physiological  subjects.  The  inquiries 
in  which  I  was  then  engaged,  in  preparing  my  work  '"  On  the 
condition  of  the  fibres  of  muscles  and  nerves,  when  irritated 
by  contact  with  substances  chemically  opposed,"  often  im- 
parted a  more  serious  direetion  to  our  conversation.  It  was 
at  this  period  that  I  wrote  the  little  allegory  on  Vital  Force, 
called  The  Rhodian  Genius.  The  predilection  which  Schiller 
entertained  for  this  piece,  and  which  he  admitted  into  his 
periodical,  IHe  Horen,  gave  me  courage  to  introduce  it  here. 
My  brother,  in  a  letter  which  has  recently  been  published 
(William  von  Humboldt's  Letters  to  a  Female  Friend,  vol. 
ii.  p.  39),  delicately  alludes  to  the  subject,  but  at  the 
same  time  very  justly  adds ;  "  The  development  of  a  physio- 
logical idea  is  exclusively  the  oliject  of  the  essay.  Such 
semi-poetical  clothings  of  grave  truths  were  more  in  vogue 
at  the  time  this  was  written  than  they  are  at  present." 

In  my  eightieth  year  I  have  still  the  gratification  of  com- 
pleting a  third  edition  of  my  work,  and  entirely  remoulding 
it  to  meet  the  demands  of  the  age.  Almost  all  the  scientific 
illustrations  are  either  enlarged  or  replaced  by  new  and  more 
comprehensive  ones. 

I  have  indulged  a  hope  of  stimulating  the  study  of  nature, 
by  compressing  into  the  smallest  possible  compass,  the 
numerous  results  of  careful  investigation  on  a  variety  of 
interesting  subjects,  with  a  view  of  shewing  the  importance 
of  accurate  nimierical  data,  and  the  necessity  of  comparing 
them  with  each  other,  as  well  as  to  check  the  dogmatic 
smattering  and  ^Eishionable  scepticism  which  have  too  long 
prevailed  in  the  so-called  higher  circles  of  society. 

My  expedition  into  northern  Asia  (to  the  Ural,  the  Altai, 
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and  the  shores  of  the  Caspifm  Sea)  in  the  year  1829»  with  ^ 
Ehreaberg  and  Gustaviis  Rose,  at  the  commaad  of  the  Em* 
peror  of  Russia,  took  place  between  the  second  and  third 
editions  of  my  work.    This  expedition  has  essentially  con- 
tributed  to  the  enlargement  of  my  views  in  all  that  con- 
cerns the  formation  of  the  earth's  surface,  the  direction  of 
mountain-chains,  the  connexion  of  the  Steppes  and  Deserts, 
and  the  geographical  distribution  of  plants  according  to  ascer- 
tained influences  of  temperature.     The  ignorance  which  has 
so  long  existed  respecting  the  two  great  snow-covered  moun- 
tain-chains,   the  Thian-schan  and   the    Kuen-liin,    situated 
between  the  Altai  and  Himalaya,  has  (owing  to  the  inju- 
dicious neglect  of  Chinese  sources  of  information)  obscured 
the  geography  of  Central  Asia,  and  propagated  fancies  in- 
stead of  facts,  in  works  of  extensive  circulation.     Within 
the  last    few  months  the   hypsometric   comparisons  of  the 
culminating  points   of  both  continents  have  imexpectedly 
received  important  and  corrective  illustration,  of  which  I  am 
the  first  to  avail  myself  in  the  following  pages.    The  measure- 
ment (now  divested  of  former  errors)  of  the  altitude  of  the 
two  mountains,  Sorata  and  Illimani,  in  the  eastern  chain  of 
the  Andes  of  Bolivia,  has  not  yet,  with  certainty,  restored  the 
Chimborazo  to  its  ancient  pre-eminence  among  the  snowy 
mountains  of  the  new  world.     In  the  Himalaya  the  recent 
barometric     measurement     of    the    Kinchin-jinga    (26,438 
Parisian,  or  28,178  English  feet)  places  it  next  in  height 
to  the  Dhawalagiri,  which  has  also  been  trigonometricaUy 
measured  with  greater  accuracy. 

To  preserve  uniformity  with  the  two  former  editions  of  the 
Views  of  Nature,  the  calculations  of  temperature,  unless 
where  the  contrary  is  stated,  are  given  according  to  the 
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eighty  degrees  thermometer  of  Keamur.  The  lineal  measure- 
ment is  the  old  French,  in  which  the  toise  is  equivalent  to  six 
Parisian  feet.  The  miles  are  geographical,  fifteen  to  a 
degree  of  the  equator.  The  longitudes  are  calculated  from 
the  first  meridian  of  the  Parisian  Observatory. 


Berlin,  March,  1849. 
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and  north-west  in  the  Himalaya)  proves,  that  the  Hindoo  Cush  is  a. 
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ciated to  the  latter  in  the  manner  of  a  gang  or  vein.  The  point  wherfr> 
the  Himalaya  changes  its  direction,  that  is  to  say,  where  it  leaves 
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western  summit  an  altitude  of  28,178  feet,  and  for  its  eastern  27,826  feet^ 
according  to  the  Journal  of  the  Asiatic  Soc.  of  Bengal,  November, 
1848.  The  mountain,  now  considered  higher  than  the  Dhawalagiri,  is 
represented  in  the  engraving  to  the  title-page  of  Joseph  Hooker's 
splendid  work.  The  Rhododendrons  ofSihhim  Himalaya,  1849.  Deter- 
nunation  of  the  snow-limits  on  the  northern  and  southern  slopes  of  the 
Himalaya;  the  former  lies  in  the  mean  about  3620  up  to  4900  feet 
higher.    New  statements  of  Hodgson.    But  for  the  remarkable  distri- 
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The  mountains  north  of  Cape  Nun  (an  Edrisian  name,  in  which  by  a 
play  of  words  a  negation  has  been  assumed  since  the  15th  century) 
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interior  of  Africa,  according  to  Reinaud,  Beke,  and  Ayrton.  Weme's 
instructiTc  report  of  the  second  expedition,  which  was  undertaken  by 
command  of  Mehemet  Ali.  The  Abyssinian  high  mountain  chain, 
which,  according  to  Suppell,  attains  nearly  the  height  of  Mont  Blanc. 
The  earliest  account  of  the  snow  between  the  tropics  is  contained  in  the 
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Lofty  niountains,  which  between  6°  and  i**,  and  eren  more  southerly, 
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between  the  waters  which  flow  towards  the  Mediterranean  and  Indian 
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to  the  instmctiye  researches  of  Wilhelm  Peters — ^pp.  114r-120. 
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are  agitated  in  a  true  rotatory  movement.  That  the  first  impulse  to  the 
Oulf-stieam  is  to  be  looked  for  at  the  southern  apex  of  Africa,  was  a  fact 
already  known  to  Sir  Humphry  Gilbert  in  1560.  Influence  of  the  Qulf- 
atream  on  the  climate  of  Scandinavia.  How  it  contributed  to  the 
discovery  of  America.  .  Instances  of  Esquimaux,  who,  favoured  by 
north-west  winds,  have  been  carried,  through  the  returning  easterly 
inclined  portion  of  the  warm  gulf-stream,  to  the  European  coasts.  In- 
formation of  Cornelius  Nepos  and  Pomponius  Mela  respecting  Indians, 
whom  a  King  of  the  Boil  sent  as  a  present  to  the  Gallic  Proconsul 
Quintus  Metellns  Celer ;  and  again  of  others  in  the  times  of  the  Othos, 
Frederick  Barbarossa,  Columbus,  and  Cardinal  Bembo.  Again,  in 
the  years  1682  and  1684,  natives  of  Greenland  appeared  at  the  Orkney 
Islands— pp.  120-126. 

Effects  of  lichens  and  other  cryptogamia  in  the  frigid  and  tempe- 
rate zones,  in  promoting  the  growth  of  the  larger  phjuaerogamia.  In 
the  tropics  the  preparatory  ground-lichens  often  find  substitutes  in  the 
oleaginous  plants.  Lactiferous  animals  of  the  Kew  Continent;  the 
Llama,  Alpaca,  and  Guanaco — pp.  125-128.  Culture  of  farinaceous 
grasses — ^pp.  128-131.  On  the  earliest  population  of  America— pp. 
131-134. 

The  coast-tribe  the  Guaianes  (Warraus),  and  the  littoral  palm  Mau- 
litia,  according  to  Bembo,  Raleigh,  Hillhouse,  Robert  and  Bichaid 
Sehomburgk— pp.  134-136. 
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Phenomena  produced  in  the  Steppe  by  a  long  drought.  Sand- 
spouts, hot  winds,  deceptive  images  by  atrial  refraction  (mirage).  The 
awaking  of  crocodiles  and  tortoises  after  a  long  summer  iSeep — pp. 
186-142. 

Otomaks.  General  considerations  respecting  the  earth-eating  of  cer- 
tain tribes.    Unctuous  and  Infusorial  earths — pp.  142-146. 

Carved  Figures  on  rocks,  which  form  a  belt  running  east  and  west 
from  the  Rupunuri,  Essequibo,  and  mountains  of  Pacaraima,  to  the 
solitudes  of  the  Cassiquiare.  Earliest  observation  (April,  1749)  of  such 
traces  of  an  ancient  civilization,  in  the  unpublished  travels  of  the 
Surgeon  Nicolas  Hortsmann,  of  Hildesheim,  foimd  among  d'Anville's 
papers — pp.  147-151. 

The  vegetable  poison  Curare,  or  TJrari — pp.  151-152. 

ON    THE    CATARACTS  OF  THE  ORINOCO,  NEAR  ATTIRES 
AND  MAYPURES pp.  153-173. 

The  Orinoco,  general  view  of  its  course.  Ideas  excited  in  the  mind 
of  Columbus  on  beholding  its  mouth.  Its  unknown  sources  lie  to  the 
east  of  the  lofty  Duida  and  of  the  thickets  of  Bertholletia.  Cause  of  the 
principal  bends  of  the  river — ^pp.  158-162.  The  Falls.  Raudal  of 
Maypures,  bounded  by  four  streams.  Former  state  of  the  region.  In- 
sular form  of  the  rocks  Eeri  and  Oco.  Grand  spectacle  displayed  on 
descending  the  hill  Manimi.  A  foaming  surface,  several  miles  in  ex- 
tent, suddenly  presents  itself  to  view.  Iron-black  masses  of  tower- 
like rocks  rise  precipitately  from  the  bed  of  the  river;  the  summits 
of  the  lofty  palms  pierce  through  the  clouds  of  vapoury  spray-^pp. 
162-168. 

Raudal  of  Atures,  another  island-world.  Rock-dykes,  Gonne<$ting  one 
island  with  the  other.  They  are  the  resort  of  the  pugnacious,  golden- 
coloured  rock  manakin.  Some  parts  of  the  river-bed  in  the  cataracts 
are  dry,  in  consequence  of  the  waters  having  formed  for  themselves 
a  channel  through  subterranean  cavities.  Visit  to  these  parts  on  the 
approach  of  night,  during  a  heavy  thunder-storm.  Unsuspected  pro- 
pinquity of  crocodiles — pp.  168-171.  The  celebrated  cave  of  Ataruipe, 
the  grave  of  an  extinct  tribe — ^pp.  171-173. 

SciENTiFio  Illustrations  and  Additions  ...        pp.  174-190. 
Abode  of  the  river-cow  {Trichecus  Manati)  in  the  sea,  at  the  spot 
where,  in  the  Gulf  of  Xagua  on  the  southern  coast  of  the  Island  of  Cuba, 
springs  of  fresh  water  gush  forth — ^pp.  174, 175. 

Geographical  illustration  of  the  sources  of  the  Orinoco — pp.175-179. 

Juvia  {BerthoUetia),  a  Lecythidea,  remarkable  as  an  instance  of  lofty 
organic  development.  Haulm  of  an  Aruudinaria  upwards  of  sixteen  feet 
from  joint  to  joint — pp.  179-180. 

On  the  &bulous  Lake  Parime  —pp.  180-188. 

The  Parrot  of  Atures,  a  poem  by  Ernst  Curtius.  The  bird  lived 
in  Maypures,  and  the  natives  declared  that  he  was  not  understood,  be- 
cause he  spoke  the  language  of  the  extinct  Aturian  tribe— pp.  188-190, 
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KOCTUBNAL     LIFE    OF    ANIMALS    IN    THE    PRIMEVAL 
FOREST pp.  191-201- 

IHfference  in  the  riclmesB  of  languages  as  regards  precise  and  definite 
words  for  characterizing  natural  phenomena,  such  as  the  state  of  yege- 
tation  and  the  forms  of  plants,  the  contour  and  grouping  of  clouds,  the 
appearance  of  the  earth's  sur&ce,  and  the  sliape  of  mountains.  Lose 
which  languages  sustain  in  such  expressiye  words.  The  misinterpreta- 
tion of  a  Spanish  word  has  enlaiged  mountain-chains  on  maps,  and 
created  new  ranges.  PKHfEVAL  Fobbst.  Frequent  misuse  of  this 
term.  Want  of  uniformity  in  the  association  of  the  arboral  species 
is  characteristic  of  the  forests  within  the  tropics.  Causes  of  their  im- 
perviousness.  The  Climbing  plants  (Lianes)  often  form  but  a  reiy 
inconsiderable  portion  of  the  underwood— pp.  191-196. 

Ai^)ect  of  the  Eio  Apure  in  its  lower  course.  Mai^  of  the  forest 
fenced  like  a  garden  by  a  low  hedge  of  Sauso  (Hemiesia).  The  wild 
animals  of  the  forest  issue  with  their  young  through  solitary  gaps,  to 
approach  the  river-side.  Herds  of  large  Capybarse,  or  Cavies.  Fresh- 
water dolphins — pp.  196-199.  The  cries  of  wild  animals  resound 
through  the  forest.  Cause  of  the  nocturnal  noises  —  pp.  199-200. 
Contrast  to  the  repose  which  reigns  at  noontide  on  yery  hot  days  within 
the  tropics.  Description  of  the  rocky  narrows  of  the  Orinoco  at  the 
Baraguan.  Buzzing  and  humming  of  insects;  in  eyery  shrub,  in  the 
cracked  bark  of  trees,  in  the  perforated  earth,  furrowed  by  hymen- 
opterous  insects,  life  is  audible  and  manifest— pp.  200-201. 

^CSSSTOFIQ  ILLVSXRA.TIONB  AND  ADDITIONS  .  .  pp.  202-203. 

Characteristic  denominations  of  the  sur&ce  of  the  earth  (Steppes, 
Savannahs,  Prairies,  Deserts)  in  the  Arabic  and  Persian.  Richness  of 
the  dialects  of  Old  Castile  for  designating  the  forms  of  mountains. 
Freshrwater  rays  and  fresh-water  dolphins.  In  the  giant  streams  of 
both  continents  some  organic  sea-forms  are  repeated.  American  noc- 
turnal apes  with  cat's  eyes;  the  tiicoloured  striped  Douroucoali  of  the 
Cassiquiare — pp.  202-203. 

HipsoMBTBio  Addenda pp.  204-209. 

Pentland*s  measurements  in  the  eastern  mountain-chain  of  Boliyia. 
Volcano  of  Aconcagua,  according  to  Fitz-Roy  and  Darwin.  Western 
iBountain-chain  of  Boliyia — pp.  204-205.  Mountain  systems  of  Korth 
America  Rocky  Mountains  and  snowy  chain  of  California.  Laguna 
<ie  Timpanogos— pp.  205-207.  Hypsometric  profile  of  the  Highland  of 
Mexico  as  far  as  Santa  Pe— pp.  207-209. 

IDEAS  FOR  A  PHYSIOGNOMY  OP  PLANTS  .        pp.  210-231. 

XTniversal  profusion  of  life  on  the  slopes  of  the  highest  mountain 
summits,  in  the  ocean  and  in  the  atmosphere.  Subterranean  Flora. 
Siliceous-shelled  polygastrica  in  masses  of  ice  at  the  pole.  Podurellra 
i&  the  ice  tubules  of  the  glaciers  of  the  Alps ;  the  glacier-flea  {Deaoria 
glacicUis),     Minute  organisms  of  the  dust  fogs — pp.  210-218. 
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History  of  the  Tegetable  coyering.  Gradual  extension  of  yegeta- 
tion  over  the  naked  crust  of  rock.  Lichens,  mosses,  oleaginous  plants. 
Cause  of  the  present  absence  of  vegetation  in  certain  districts. — ^pp.  213 
-220. 

Each  zone  has  its  peculiar  character.  All  animal  and  vegetable  con- 
formation is  bound  to  fixed  and  ever-recurring  type&  Physiognomy 
of  Nature.  Analysis  of  the  combined  effect  produced  by  a  region. 
7he  individual  elements  of  this  impression.  Outline  of  the  mountain 
ranges;  azure  of  the  sky;  shape  of  the  clouds.  That  which  chiefly 
determines  the  character  is  the  vegetable  covering.  Animal  organiza- 
tions are  deficient  in  mass;  the  mobility  of  individual  species,  and 
often  their  diminutiveness,  conceals  them  from  view — pp.  220-223. 

Eoumeration  of  the  forms  of  Plants  which  principally  determine  the 
physiognomy  of  Nature,  and  which  increase  or  diminish  from  the 
oquator  towards  the  Pole,  in  obedience  to  established  laws — 


Text. 

Illustrations. 

Palms pp.  223-224 

pp.  296-304 

Banana  form    . 

p.  224 

p.  305 

MalvacesB 

p.  224 

pp.  305-307 

Mimosae  . 

p.  225 

pp.  307-308 

Ericese     . 

p.  225 

pp.  308-310 

Cactus  form 

p.  226 

pp.  310-312 

Form  of  Orchideas    . 

p.  226 

pp.  312-313 

Casuarinae 

1 

p.  226 

pp.  313-314 

Acicular-leaved  Trees 

p.  227 

pp.  314-329 

Pothos  form,  and  that  of  the  Aroides 

e 

p.  227 

pp.  329-331 

Lianes  and  Climbing  plants 

•    PP 

.  227-228 

pp.  881-332 

Aloes 

.       p.  228 

pp.  332-834 

Grass  form 

•               • 

.       p.  228 

pp.  834-337 

Ferns 

.       p.  229 

pp.  887-341 

Lilies 

.       p.  229 

pp.  341-343 

Willow  form     . 

.       p.  229 

p.  343 

Myrtles    . 

.       p.  229 

pp.  843-346 

Melastomaceae  . 

.       p.  229 

p.  346 

Laurel  form 

.       p.  229 

p.  346 

Enjoyment  resulting  from  the  natural  grouping  and  contrasts  of 
these  plant-forms.  Importance  of  the  physiognomical  study  of  plants 
to  the  landscape-painter— pp.  229-231. 

SciENTrpio  Illustrations  and  Additions     .        .        •      pp.  232-352. 

Organisms,  both  animal  and  vegetable,  in  the  highest  Alpine  regions, 
near  the  line  of  eternal  snow,  in  the  Andes  chain,  and  the  Alps;  insects 
are  carried  up  involuntarily  by  the  ascending  current  of  air.  The  small 
field-mouse  (HypudcBua  nivalis)  of  the  Swiss  Alps.  On  the  real  height 
to  which  the  Chinchilla  laniger  mounts  in  Chili— pp.  232-233. 

Lecidese,  Parmelise  on  rocks  not  entirely  covered  with  snow;  bat 
certain  phanerogamic  plants  also  stray  in  ^e  Cordilleras  beyond  the 
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boondaiy  of  perpeiimi  anow,  thua  Saxifraga  BoaBBingaulti  to  15,773  feet 
above  the  lerel  of  tbe  sea.  Oronpe  of  phanerogamic  Alpine  plants  in  the 
Andes  chain  at  from  18,700  to  nearly  15,000  feet  high.  Speeies  of  Col- 
dftinm,  Espeletia,  RaannenlaB,  and  small  moss-like  umbelUfera,  Myrrhia 
andicola,  and  Fra^sa  arctioides — pp.  283-234.  Measurement  of  Chim- 
borazo,  and  etymology  of  the  name — p.  284-236.  On  the  greatest 
absolute  height  to  which  men  in  both  continents,  in  the  Cordilleras  and 
the  Himalaya^ — on  the  Chimborazo  and  Tarhigang — have  as  yet  ascended 
—p.  236. 

Economy,  habitat,  and  singular  mode  of  capturing  the  Condor 
{Cuntur,  in  the  Inca  language)  by  means  of  palisades — pp.  237-239. 
Use  of  the  GktUinazos  {Cathartes  urubu  and  C.  aura)  in  the  economy  of 
nature,  for  purifying  of  the  air  in  the  neighbourhood  of  human  dwell- 
ingB;  their  domestication— pp.  239-240. 

On  the  so-called  reviyification  of  the  rotifera,  according  to  Ehrenbeig 
and  Boy^re ;  according  to  Payen,  germs  of  Cryptogamia  retain  their 
power  of  reproduction  in  the  highest  temperature — pp.  240-241. 

Diminution,  if  not  total  suspension,  of  oiganic  functions  in  the 
winter-sleep  of  the  higher  classes  of  animals — p.  242.  Summer-sleep 
of  animals  in  the  tropics.  Drought  acts  like  the  cold  of  winter. 
Tenrecs,  Crocodiles,  Tortoises,  and  East- African  Lepidosirena — pp. 
242-244. 

Pollen,  Fructification  of  Plants.  The  experience  of  many  years 
eonceming  the  Coelebogyne ;  it  brings  forth  mature  seeds  in  England 
without  a  trace  of  male  organs — pp.  244-245. 

The  phosphorescence  of  the  Ocean  through  luminous  animals  as 
well  as  organic  fibres  and  membranes  of  the  decomposing  animalcul». 
AcalephsB  and  siliceous-shelled  luminous  infusoria.  Influence  of  ner- 
vous irritability  on  the  coruscation—pp.  245-250. 

Pentastoma,  inhabiting  the  lungs  of  the  rattle-snake  of  Cumana— 
p.  251. 

Hock-constructing  Coral  animals.  The  structure  surviving  the  archi- 
tects. More  correct  views  of  the  present  period.  Coast-reefs,  Beefs  sur- 
rounding islands  and  Lagoon-islands.  Atolls,  Coral  walls  inclosing  a 
lagoon.  The  royal  gardens  of  Christopher  Columbus,  The  Coral  Islands 
south  of  Cuba.  The  living  gelatinous  coating  of  the  calcareous  fabric 
of  the  coral-stems  allures  fishes  in  quest  of  food,  and  also  turtles. 
Singular  mode  of  fishing  with  the  Bemora^  Eckeneia  NaucrcUea  (the 
little  angling  fish)— pp.  251-258. 

ProbaMe  depth  of  the  coralline  stnictures — ^pp.  258-260.  Besides  a 
great  quantity  of  carbonate  of  lime  and  magnesia,  the  madrepores  and 
Astrese  contain  also  some  fluoric  and  phosphoric  acid—pp.  260-261. 
Oseiilating  state  of  the  searbottom  according  to  Darwin — pp.  261-262. 

Irruptions  of  the  sea.  Mediterranean  Sea.  Sluice-theoiy  of  Strato. 
Samothracian  legends.  The  Myth  of  Lyctonia  and  the  submerged 
Atl|tfitis--pp.  262-266.      Concerning  the  precipitation  of  cloads — 
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p.  266.  The  indarating  cnist  of  the  earth  while  giying  ont  caloric. 
Heated  currents  of  air,  which  in  the  primordial  period,  during  the  fre- 
quent corrugations  of  the  mountainous  strata,  and  tiie  upheayal  of 
lands,  have  poured  into  the  atmosphere  through  temporary  fissures 
and  chasms— pp.  266-268. 

Colossal  size  and  great  age  of  certain  genera  of  trees,  e.g.,  the 
dragon-tree  of  Orotaya  of  13,  the  Adansonia  digitata  (Baobab)  of  33 
feet  in  diameter.  Carred  characters  of  the  15th  centuir.  Adanson 
assigns  to  certain  Baobab-stems  of  Senegambia  an  age  of  nom  5000  to 
6000  years—pp.  268-273. 

According  to  an  estimate  based  on  the  number  of  the  annual  ringsv 
there  are  yews  (Tazus  baccata)  of  from  2600  to  3000  years  old.  Whether 
in  the  temperate  northern  zone  that  part  of  a  tree  which  faces  the  nortii 
has  narrower  rings,  as  Michael  Montaigne  asserted  in  1581  ]  Gigantic 
trees,  of  which  some  indiyiduals  attain  a  diameter  of  above  20  feet  and 
an  age  of  several  centuries,  belong  to  the  most  opposite  natural  £unilie8 
—pp.  273-274. 

Diameter  of  the  Mexican  Schubertia  disticha  of  Santa  Maria  del  Tule 
43,  of  the  oak  near  Saintes  (Dep.  de  la  Charente  inf.)  30  feet.  The 
age  of  this  oak  considered  by  its  annual  rings  to  be  from  1800  to  2000 
years.  The  main  stem  of  Uie  rose-tree  (27  feet  high)  at  the  ciypt  of 
the  church  of  Hildesheim  is  800  years  old.  A  species  of  fucus.  Macro- 
cystis  pyrifera,  attains  a  length  of  more  than  350  feet,  and  therefore 
exceeds  all  the  conifera  in  length,  not  excepting  the  Sequoia  gigantes 
itself— pp.  274-276. 

Investigations  into  the  supposed  number  of  the  phanerogamic  species 
of  plants,  which  have  hitherto  been  described  or  are  preserved  in  herba* 
riums.  Numerical  ratios  of  plant-forms.  Discovered  laws  of  the  geogra- 
phical distribution  of  the  families.  Ratios  of  the  great  divisions :  of  the 
Ciyptogamia  to  the  Cotyledons,  and  of  the  Monocotyledons  to  the  Dicoty* 
ledons,  in  the  torrid,  temperate,  and  frigid  zones.  Outlines  of  arith- 
metical botany.  Number  of  the  individuals,  predominance  of  social 
plants.  The  forms  of  organic  beings  stand  in  mutual  dependence  on 
each  other.  If  once  the  number  of  species  in  one  of  the  great  families 
of  the  Glumaceae,  Leguminosee,  or  Composites,  on  any  one  point  of  the 
earth,  be  known,  an  approximative  conclusion  may  be  arrived  at  not 
only  as  to  the  number  of  aU  the  phanerogamia,  but  also  of  the  species 
of  all  remaining  plant-families  growing  there.  Connection  of  the 
numerical  ratios  here  treated  on  in  the  geographical  distribution  of  the 
fiunilies,  with  the  direction  of  the  isothermal  lines.  Primitive  mystery 
in  the  distribution  of  types.  Absence  of  Boses  in  the  southern,  and  of 
Calceolarias  in  the  northern  zone.  Why  has  our  heath  (Calluna  vul- 
garis), and  why  have  our  Oaks  not  progressed  eastwards  across  the  Ural 
into  Asial  The  vegetation-cyde  of  each  species  requires  a  certain 
minimmn  heat  for  its  due  organic  development — pp.  273-287. 

Analogy  with  the  numeric  laws  in  the  distribution  of  animal  forms. 
If  more  thui  35,000  species  of  phanerogamia  are  now  cultivated  in 
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Eorope,  and  if  from  160,000  to  212,000  phanerogunia  are  now  con* 
tained,  described  and  nndeacribed,  in  our  herbariama ;  it  is  probable 
tiiat  the  number  of  collected  insects  scarcely  equals  that  nmnber  of 
phanerogamia ;  whereas  in  indiyidual  European  districts  the  insects 
collected  preponderate  in  a  threefold  ratio  orer  the  phanerogamia— 
pp.  287-291. 

Considerations  on  the  proportion  borne  by  the  number  of  the  phane- 
n^gamia  actually  ascertained,  to  the  entire  number  existjpg  on  the 
|^<^>e^pp.  291-295. 

Influence  of  the  pressure  of  atmospheric  strata  on  the  form  and  life 
of  plants,  with  reference  to  Alpine  vegetation — ^pp.  295-296. 

Specialities  on  the  plant-forms  already  enumerated.  Physiognomy 
of  plants  discussed  from  three  different  points  of  yiew:  the  absolute 
difierence  of  the  forms,  their  local  preponderance  in  the  sum  total 
of  the  pbanerogamic  Floras,  and  their  geographical  as  well  as  climatic 
dispermon— pp.  296-846.  Greatest  height  of  arboral  plants ;  examples 
of  223  to  246  feet  in  Pinus  Lambertiana  and  P.  Douglasii,  of  266  in  P. 
Strobua,  of  300  feet  in  Sequoia  gigantea  and  Pinus  trigona.  All  these 
examples  are  from  the  north-western  part  of  the  New  Continent  The 
Arancaria  exoelsa  of  Norfolk  Island,  accurately  measured,  rises  only 
from  182  to  223  feet;  the  Alpine  palms  of  the  Cordilleras  (Ceroxylon 
andicola),  only  190  feet— pp.  322-824.  A  contrast  to  these  gigantic 
Tegetable  forms,  presented  not  merely  by  the  stem  of  the  arctic  willow 
(Salix  arctica,  two  inches  in  height,)  stunted  by  cold  and  exposure  on 
the  mountains,  but  also  in  the  tropical  plains  by  the  Tristichahypnoides, 
a  phanerogamic  plant  which  is  hardly  three  French  lines  (quarter  of  an 
inch)  in  height,  when  fully  deyeloped — ^pp.  824-825. 

Bursting  forth  of  blossoms  from  the  rough  bark  of  the  Crescentia 
Cnjete,  of  the  Gustavia  augusta,  from  the  roots  of  the  Cacao  tree.  The 
largest  blossoms  borne  by  the  Bafflesia  Ajmoldi,  Aristolochia  cordata. 
Magnolia,  Helianthus  annuus — p.  848. 

The  different  forms  of  plants  determine  the  scenic  character  of  yege- 
tation  in  the  different  zones.  Physiognomic  clasdfication,  or  distribu- 
tion of  the  groups  according  to  external  fades,  is  from  its  basis  of 
arrangement  entirely  different  from  the  classification  according  to  the 
i^stem  of  natural  families.  The  physiognomy  of  plants  is  based 
principally  on  the  so-called  organs  of  yegetation,  on  which  the  preser- 
yation  of  the  indiyidual  depends ;  systematic  botany  bases  the  classifi- 
cation of  the  natural  families  on  the  consideration  of  the  organs  of 
reproduction,  on  which  the  preseryation  of  the  species  depends — 
pp.  348-862. 

ON  THE  STRUCTURE  AND  MODE  OF  ACTION  OP  VOLCANOS 
IN  DIFFERENT  PARTS  OF  THE  EARTH— pp.  863-375. 

Influence  of  trayels  in  distant  lands  on  the  generalization  of  our  ideas 
and  on  the  progress  of  physical  orology.  Influence  of  the.  conformation 
of  the  Mediterranean  on  the  earliest  ideas  respecting  yolcanic  pheno- 
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zaena. — CoMPABi^TiTS  GeoIiOgt  of  Yoloanob.  Peiiodieal  retuA  of 
certain  reTolutions  in  nature,  the  eauee  of  which  lies  deep  in  the  interior 
of  the  globe.  Proportion  of  the  height  of  voleanog  to  that  of  their 
cone  of  ashes  in  the  Pichincha,  Peak  of  Teneriffe,  and  Yesuyiiu. 
Changes  in  the  height  of  volcanic  mountain  sunuaodts.  Measurea^nts 
of  the  margins  of  the  crater  of  Vesuvius  from  1773  to  1822 ;  tho 
author's  measurements  embrace  the  period  from  1805  to  1822 — ^pp. 
353-365.  Circumstantial  description  of  the  eruption  in  the  night  be- 
tween the  24th  and  25th  of  October,  1822.  Falling  in  of  a  cone  of  ashes 
more  than  400  feet  high,  which  stood  in  the  interior  of  the  crater.  The 
eruption  of  ashes  from  the  24th  to  the  28th  of  October,  was  the  most 
memorable  among  those,  of  which  authentic  accounts  are  possessed, 
since  the  time  of  the  elder  Pliny — ^pp.  865-371. 

Difference  between  volcanos  that  are  of  very  diverse  forms,  with 
permanent  craters,  and  the  phenomena  more  rarely  observed  in  historic 
times,  in  which  trachytic  mountains  suddenly  open,  eject  lava  and  ashes, 
and  reclose,  perhaps  for  ever.  The  latter  phenomena  are  peculiarly 
instructive  for  geognosy,  because  they  remind  us  of  the  earliest  revolu- 
tions that  occurred  in  the  oscillating,  upheaved,  fissured  surface  of  the 
earth.  In  ancient  times  they  led  to  the  noticm  of  the  Pyriphlegethoo. 
Yolcanos  are  intermittent  eajrth-springs,  the  result  of  a  permanent  or 
transitory  connecticm  between  the  interior  and  exterior  of  our  planet^ 
the  result  of  a  reaction  of  the  still  fluid  interior  against  the  crust  of  the 
earth ;  hence  the  question  is  useless,  as  to  what  chemical  substance  bums 
in  the  volcanos,  and  furnishes  the  material  for  combustion — pp.  371-378. 
The  primary  cause  of  subterranean  heat  is,  as  in  all  planets,  the  for- 
mative process  itself,  the  separation  of  the  conglomerating  mass  from  a 
cosmic  vaporous  fluid.  Power  and  influence  of  the  calorific  radiation 
from  numerous  deep  fissures,  unfilled  veins  in  the  primordial  world. 
Great  independence,  at  that  period,  of  the  climate  (atmospheric  tempe- 
rature) in  respect  to  geographical  latitude,  the  position  of  the  planet 
towards  the  central  body,  the  sun.  Organisms  of  the  present  tropical 
world  buried  in  the  icy  north — pp.  373-375. 

Scientifio  Illustr/ltions  Am)  Additions       .        .        .pp.  876-379. 

Barometric  measurements  on  Yesnvius,  comparison  of  the  two  crater- 
margins  and  the  Rocca  del  Palo— pp.  376-879.  Increase  of  temperature 
with  depths  being  1°  of  Fahrenheit  for  every  54  feet.  Temperature 
of  the  Artesian  well  in  Oeynhausen's  Ba&  (New  Salt-works  near 
Kinden),  at  the  greatest  depth  yet  reached  below  the  level  of  the  sea. 
As  early  as  the  third  century  the  thermal  springs  near  Carthage  led 
PatriciuB,  Bi^op  of  Pertusa,  to  form  correct  suppositiops  respecting 
the  cause  of  calorific  increase  in  the  interior  of  the  earth — p.  879. 

YITAL  FORCE,  OR  THE  EHODIAIf  GENIUS;  AN  ALLEGORT. 

pp.  380-385. 
Illustrations  and  Note pp.  386-389. 

The  Rhodian  Genius  is  the  development  of  a  physiological  idea  in  a 
mythical  garb.    Difference  of  views  concerning  the  necessity  and  non- 
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aeeeflBity  for  the  aasamptioii  of  peenliar  Tital  foiwt — ^|^.  866-887.  The 
diffieoltj  of  gatis&eiorily  reducing  the  vital  phenomena  of  the  orgaaioa 
to  physical  and  chemkad  laws  is,  principally,  baaed  on  the  eomplexity 
of  the  phenomena,  on  the  mttltipUcity-  of  forces  acting  simnltaneonsly, 
» well  as  on  the  Taiying  conditions  of  their  actiTit j.  Definition  of 
the  expressions,  animate  and  inanimate  matter.  Criteria  of  the 
miscent  state  ensuing  upon  separation,  are  the  simple  enunciation  of 
a  fact— pp.  387-389. 

THE  PLATBAtr  OF  CAXAMARCA,  THE  ANCIENT  CAPITAL 
OF  THE  INCA  ATAHUALLPA,  AND  FIRST  VIEW  Off 
THE    PACIFIC    FROM    THE    RIDGE    OF    THE    ANDES. 

pp.  890-420. 

Cincliona,  or  Quina-woods  in  the  valleys  of  Loxa.  First  use  of  the 
fever-bark  in  Europe ;  the  Vice-Queen  Countess  of  Chinchon — pp.  890- 
392. 

Alpine  vegetation  of  the  Paramos.  Ruins  of  ancient  Peruvian  cause- 
ways; they  rise  in  the  Paramo  del  Assuay  almost  to  the  height  of 
Mont  Blanc — p.  394.  Singular  mode  of  communication,  hy  a 
swimming  courier — p.  899. 

Descent  to  the  Amazon  River.  Vegetation  around  Chamaya  and 
Tomependa;  red  groves  of  Bougainvillaea.  Rocky  ridges  which  cross 
the  Amazon  River.  Cataracts.  Narrows  of  the  Pongo  de  Hanseriche,  in 
which  the  mighty  stream,  measured  by  La  Condamine,  is  hardly  160 
feet  broad.  Fall  of  the  rocky  dam  of  Rentema,  which  for  several  hours, 
laid  bare  the  bed  of  the  river,  to  the  terror  of  the  inhabitants  on  its 
fcanks—p.  401. 

Passage  across  the  Andes  chain,  where  it  is  intersected  by  the  mag- 
netic equator.  Ammonites  of  nearly  15  inches.  Echini  and  Isocardia  of 
the  chalk-formation,  collected  between  Guambos  and  Montan,  nearly 
12,800  feet  above  the  sea..  Rich  silver-mines  of  Chota.  The  pictu- 
resque, tower-like  Cerro  de  Gualgayoc.  An  enormous  mass  of  filament- 
ous virgin  silver  in  the  Pampa  de  Navar.  A  treasure  of  virgin  gold,' 
twined  round  with  filamentous  silver,  in  the  shell-field  (Choropampa), 
80  named  on  account  of  the  numerous  fossils.  Outbursts  of  silver  and 
gold  ores  in  the  chalk-formations.  The  little  mountain-town  of  Micui- 
Pampa  lies  11,873  feet  above  the  sea— pp.  402-406. 

Across  the  mountain  wilderness  of  the  Paramo  de  Tanaguanga  the 
■^veller  descends  into  the  beautiful  embosomed  valley  or  rather 
Plateau  of  Caxamarca  (almost  at  an  equal  altitude  with  the  city  of  Quito). 
Warm  baths  of  the  Inca.  Ruins  of  Atahuallpa's  palace,  inhabited  by 
^  indigent  descendants,  the  family  of  Astorpilca.  Belief  entertained 
^ere,  in  the  existence  of  subterranean  golden  gardens  of  the  Inca;  said 
*o  be  situated  in  the  lovely  valley  of  Yucay,  under  the  Temple  of 
the  Sun  at  Cuzco,  and  at  many  other  points.  Conversation  with  the 
8ou  of  the  Curaca  Astorpilca.  The  room  is  still  shown  in  which  the 
iHifortunate  Atahuallpa  was  kept  prisoner  for  nine  months,  from  the 
November  of  1532;  also  the  wall  on  which  he  made  a  mark  to  indicate 
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the  height  to  which  he  would  cauBe  the  room  to  be  filled  with  gold,  if  his 
persecutors  would  set  him  free.  Account  of  the  prince's  execution  on 
the  29th  of  August,  1583,  and  remarks  on  the  so-called  ''indelible  blood 
stain"  on  a  stone  slab  before  the  altar  in  the  chapel  of  the  city  prison 
— ^pp.  406-414.  How  the  hope  in  a  restoration  of  the  Inca  empire^ 
also  indulged  in  by  Baleigh,  has  been  maintained  among  the  natiires. 
Causes  of  this  fetncifiil  belief— p.  414. 

Journey  from  Caxamarca  to  the  sea-coast.  Passage  across  the  Cor- 
dilleras through  the  Altos  de  Guangamarca.  The  often  disappointed 
hope  of  enjoying  the  sight  of  the  Pacific  from  the  crest  of  the  Andes, 
at  last  gratified,  at  a  height  of  9380  feet— pp.  415-420. 

Scientific  Illustbations  and  Additions      .       .        .pp.  421-43^. 

On  the  origin  of  the  name  borne  by  the  Andes  Chain  .        .    p.  421. 
Epoch  of  the  introduction  of  Cinchona  (Peruvian)  bark  into  Europe 
—p.  422. 

Buins  of  the  Inca's  causeways  and  fortified  dwellings;  Aposentos  de 
Mulalo,  Fortaleza  del  Canar^  Inti-Guaycu — p.  428. 

On  the  ancient  civilization  of  the  Chibchas  or  Muyscas  of  New 
Granada — p.  425.  Age  of  the  culture  of  the  potato  and  banana — ^p.  427. 
Etymology  of  the  word  Cundinamarca,  corrupted  from  Cundirumarca, 
and  which,  in  the  first  years  of  republican  independence,  designated 
the  whole  country  of  New  Granada — p.  427. 

Chronometric  connection  of  the  city  of  Quito  with  Tomependa,  on 
the  upper  course  of  the  Amazon  River,  and  the  Callao  de  Lima,  the 
position  of  which  was  accurately  determined  by  the  transit  of  Mercury 
on  the  9th  of  November,  1802— p.  428. 

On  the  tedious  court  ceremonies  of  the  Incas.  Atahuallpa's  im- 
prisonment and  unavailing  ransom — p.  429. 

Free-thinking  of  the  Inca  Huayna  Capac.  Philosophical  doubts  on 
the  official  worship  of  the  sun,  and  obstacles  to  the  diffusion  of  know- 
ledge among  the  lower  and  poorer  classes  of  people,  according  to  the 
testimony  of  Padre  Bias  Valera — p.  431. 

Baleigh's  project  for  the  restoration  of  the  Inca  dynasty  under 
English  protection,  which  should  be  granted  for  an  annual  tribute  of 
several  hundred  thousand  poimds — p.  432. 

Columbus'  earliest  evidence  of  the  existence  of  the  Pacific.  It  was 
first  seen  on  the  25th  of  September,  1513,  by  Vasco  Nunez  de  Balboa, 
and  first  navigated  by  Alonso  Martin  de  Don  Benito — p.  432. 

On  the  possibility  of  constructing  an  Oceanic  canal  thr>ugh  the 
isthmus  of  Panama  (with  fewer  locks  than  the  Caledonian  Canal). 
Points,  the  exploration  of  which  has  been  hitherto  totally  neglected— 
p.  435. 

Determination  of  the  longitude  of  Lima — p.  435. 


ON  STEPPES  AND  DESERTS. 
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At  the  foot  of  the  lofty  granitic  range  which,  in  the  early 
age  of  our  planet,  resisted  the  irruption  of  the  waters  on  the 
formation  of  the  Caribbean  Gulf,  extends  a  vast  and  boundless 
plain.  When  the  traveller  turns  from  the  Alpine  valleys  of 
Caracas,  and  the  island-studded  lake  of  Tacarigua  (1),  whose 
waters  reflect  the  forms  of  the  neighbouring  bananas, — when 
he  leaves  the  fields  verdant  with  the  light  and  tender  green 
of  the  Tahitian  sugar-cane,  or  the  sombre  shade  of  the  cacoa 
groves,— 4ii8  eye  rests  in  the  south  on  Steppes,  whose  seeming 
elevations  disappear  in  the  distant  horizon. 

From  the  rich  luxuriance  of  organic  life  the  astonished  tra. 
veller  suddenly  finds  himself  on  the  dreary  margin  of  a  treeless 
waste.  Nor  hill,  nor  cliff  rears  its  head,  like  an  island  in  the 
^cean,  above  the  boundless  plain:  only  here  and  there  broken 
strata  of  floetz,  extending  over  a  surface  of  two  hundred  square 
miles,  (more  than  three  thousand  EngHsh  square  miles*,)  appear 
sensibly  higher  than  the  surrounding  distnct.  The  natives 
term  them  banks  (2),  as  if  the  spirit  of  language  would  con . 
vey  some  record  of  that  ancient  condition  of  the  world,  when 
these  elevations  formed  the  shoals,  and  the  Steppes  themselves 
the  bottom,  of  some  vast  inland  sea. 

Even  now,  illusion  often  recalls,  in  the  obscurity  of  night, 
these  images  of  a  former  age.  For  when  the  guiding  con- 
stellations  illumine  the  margin  of  the  plain  with  their  rapidly 
nsing  and  setting  beams,  or  when  their  flickering  forms  are 

*  It  is  not  mtended  in  eveiy  instance  to  trouble  the  reader  with 
duplicate  measurements;   but  they  will  be  introduced  occasionally 
Wherever  only  one  measurement  is  given^  it  must  be  understood  aa 
Bngli3h.^Bo. 
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reflected  in  the  lower  stratum  of  undulating  vapour,  a  shore- 
less ocean  seems  spread  before  us  (3).  Like  a  limitless 
expanse  of  waters,  the  Steppe  fiUs  the  mind  with  a  sense  of 
the  infinite,  and  the  soul,  freed  from  the  sensuous  impres- 
sions of  space,  expands  with  spiritual  emotions  of  a  higher 
order.  But  the  aspect  of  the  ocean,  its  bright  surface  diver- 
sified with  rippling  or  gently  swelling  waves,  is  productive 
of  pleasurable  sensations, — awhile  the  Steppe  lies  stretched 
before  us,  cold  and  monotonous,  like  the  naked  stony  crust 
of  some  desolate  planet  (4). 

In  all  latitudes  nature  presents  the  phenomenon  of  these 
vast  plains,  and  each  has  some  peculiar  character  or  phy- 
siognomy,  determined  by  diversity  of  soil  and  climate,  and 
by  elevation  above  the  level  of  the  sea. 

In  northern  Europe  the  Heaths  which,  covered  by  one  sole 
form  of  vegetation,  to  the  exclusion  of  all  others,  extend  from 
the  extremity  of  Jutland  to  the  mouth  of  the  Scheldt,  may 
be  regarded  as  true  Steppes.  They  are,  however,  both  hilly 
and  of  very  inconsiderable  extent  when  compared  with  the 
Llanos  and  Pampas  of  South  America,  or  even  with  the 
Prairies  on  the  Missouri  (5)  and  Ck>pper  Kivery  the  resort 
of  the  shaggy  Bison  and  the  small  Musk  Ox. 

The  plains  in  the  interior  of  Africa  present  a  grander  and 
more  imposing  spectacle.  Like  the  wide  expanse  of  the 
Pacific,  they  have  remained  unexplored  until  recent  times. 
They  are  portions  of  a  sea  of  sand,  which  towards  the  east 
separates  fruitfiil  regions  from  each  other,  or  incloses  them 
like  islands,  as  the  desert  near  the  basaltic  mountains  of 
Harudsch  (6),  where,  in  the  Oasis  of  Siwah,  rich  in  date* 
trees,  the  ruins  of  the  temple  of  Ammon  indicate  the  venerable 
seat  of  early  civilization.  Neither  dew  nor  rain  refreshes  these 
barren  wastes,  or  unfolds  the  germs  of  ^  vegetation  within  the 
glowing  depths  of  the  earth;  for  everywhere  rising  colximns 
of  hot  air  dissolve  the  vapours  and  disperse  the  passic^  clouds. 

Wherever  the  desert  approaches  the  Atlantic.  Ocean,  as 
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between  Wadi  Nun  and  the  ^White  Cape,  the  moist  sea-air 
rashes  in  to  fill  the  yacuum  caused  by  these  vertically  ascend- 
ing currents  of  air»  The  navigator,  in  steering  towards  the 
mouth  of  the  river  Gambia,  through  a  sea  thickly  carpeted 
with  weeds,  infers  by  the  sudden  cessation  of  the  tropical  east 
wind  (7)y  that  he  is  near  the  far-spreading  and  radiating  sandy 
desert. 

Flocks    of   swiftrlboted    ostriches   and  herds  of  gazelles 

wander  over  this  boundless  space..     With  the  exception  of 

the  newly  discovered  group  of  Oases,  rich  in  springs,  whose 

verdant  banks  are  firequented  by  nomadic  tribes,  of  Tibbos 

and  Tuaricks  (8),  the  whole  of  the  African  deserts  may^  be 

regarded  as  uninhabitable  by  man.     It  is  only  peiiodically 

that  the   neighbouring  civilized  nations  venture  to  traverse 

them.      On  tracks  whose  uhdeviating  course  was  detemiined 

by  eonunercial  intercourse  thousands  of  years  ago,  the  long 

line  of  caravans  passes  fi:om  Tafilet  to  Timbuctoo,  or  from 

Monrzouk  to  Bomou;  daring  enterprises-,  the  practicability  of 

whicli  depends  on  the  existence  of  the  camel,  the  ship,  of  the 

desert  (9),  as  it  is  termed  in  the  ancient  legends  of.the  £ast. 

These  African  plains  cover  an  area  which  exceeds  almost 

three  times  that  of  the  neighbouring  Mediterranean.     T^ey 

are  situated  partly  within   and  partly  near  the  tropics,   a 

position  on  which  depends  their  individual  natural  character. 

On  the  other  hand,  in  the  eastern  portion  of  the  old  continent 

the  same  geognostic  phenomenon  is  peculiar  to  the  temperate 

zone. 

On  the  mountainous  range  of  Central  Asia,  between  the 
Gold  or  Altai  Mountain  and  the  Kouen-lien  (10.),, from  the 
Chinese  wall  to  the  further  side  of  the  Celestial  Moimtains, 
and  towards  the  Sea  of  Aral,  over  a  space  of  several  thousand 
miles,  extend,  if  not  the  highest,  certainly  the  largest  Steppes 
in  the  world.  I  myself  enjoyed  an  €5)portuni|;y,  full. thirty 
years  after  my  South  American  travels,  of  visiting  that  por- 
tion of  the  Steppes  which  is  occupied  by  Kalmuck-Kirghis 

b2 
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tribes,  and  is  situated  between  the  Don,  the  Volga,  the 
Caspian  Sea,  and  the  Chinese  Lake  of  Dsaisang,  and  which 
consequently  extends  oyer  an  area  of  nearly  2,600  geogra- 
phical miles.  The  vegetation  of  the  Asiatic  Steppes,  which  are 
Eometimes  hilly  and  interspersed  with  pine  foi^sts,  is  in  its 
groupings  far  more  varied  than  that  of  the  Llanos  and  the 
Pampas  of  Caracas  and  Buenos  Ayres.  The  more  beautiful 
portions  of  the  plains,  inhabited  by  Asiatic  pastoral  trib^,  are 
adorned  with  lowly  shrubs  of  luxuriant  white-blossomed  Rosa- 
ceaj,  Crown  Imperials  (FritiUarise),  Cypripedeee,  and  Tulips. 
As  the  torrid  zone  is  in  general  distinguished  by  a  tendency 
in  the  vegetable  forms  to  become  arborescent,  so  we  also  find, 
that  some  of  the  Asiatic  Steppes  of  the  temperate  zone  are 
characterized  by  the  remarkable  height  to  which  flowering 
plants  attain ;  as,  for  instance,  SaussuresB,  and  other  Synan- 
therecc  ;  all  siliquose  plants,  and  particularly  numerous  species 
of  Astragalus.  On  crossing  the  trackless  portions  of  the  herb- 
coYcrcd  Steppes  in  the  low  carriages  of  the  Tartars,  it  is 
necessary  to  stand  upright  in  order  to  ascertain  the  direction 
to  be  pursued  through  the  copse-like  and  closely  crowded 
plants  that  bend  imder  the  wheels.  Some  of  these  Steppes 
are  covered  with  grass;  others  with  succulent,  evei'green, 
articulated  alkaline  plants ;  while  many  are  radiant  with  the 
cifulgcnce  of  lichen-like  tufts  of  salt,  scattered  irregularly 
over  the  clayey  soil  like  newly  fallen  snow. 

These  Mongolian  and  Tartar  Steppes,  which  are  intersected 
by  numerous  mountain  chains,  separate  the  ancient  and  long- 

^  civilized  races  of  Thibet  and  Hindostan  from  the  rude  nations 
of  Northern  Asia.  They  have  also  exerted  a  manifold  influence 
on  the  changing  destinies  of  mankind.  They  have  inclined 
the  current  of  population  southward,  impeded  the  intercourse 
of  nations  more  than  the  Himalayas,  or  the  Snowy  Mountains 
of  Sirinagur  and  Gorka,  and  placed  permanent  limits  to  the 

^  progress  of  civilization  and  refinement  in  a  northerly  direction. 
History  cannot,  however,  regard  the  plains  of  Central  Asia 
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under  the  cbaracter  of  obstructiTe  barriers  alone.  Thev 
have  frequently  proved  the  means  of  spreading  misery  and 
devastation  over  the  face  of  the  earth.  Some  of  the  pastoral 
tribes  inhabiting  this  Steppe, — ^thc  Mongols,  Getic,  Alani,  and 
Usiini, — have  convulsed  the  world.  If  in  the  course  of  earlier 
ages,  the  dawn  of  civilization  spread  like  the  vivifying  light 
of  the  sun  from  east  to  west;  so  in  subsequent  ages  and 
from  the  same  quarter,  have  barbarism  and  rudeness  threatened 
to  overcloud  Europe. 

A  tawny  tribe  of  herdsmen  (11)  of  Tukiuish  t.  «.,  Turkish 
origin,  the  Hiongnu,  dwelt  in  tents  of  skins  on  the  elevated 
Steppe    of  Gobi.     A  portion  of  this  race  had  been  driven 
southward  towards  the  interior  of  Asia,  after  continuing  for  a 
long   time  formidable  to  the  Chinese  power.      This  shock, 
(dislodgement  of  the  tribes)  was  communicated  iminterrupt- 
cdly  as  far  as  the  ancient  land  of  the  Fins,  near  the  sources  of 
the  Ural.*    From  thence  poured  forth  bands  of  Hims,  Avars, 
Chasars,  and  a  numerous  admixture  of  Asiatic  races.    War- 
like bodies  of  Huns  first  appeared  on  the  Volga,  next  in 
Pannonia,  then  on  the  Mame  and  the  banks  of  the  Po, 
laying  waste  those  richly  cultivated  tracts,  where,  since  the 
age  of  Antenor,  man's  creative  art  had  piled  monument  on 
monument.     Thus  swept  a  pestilential  breath  from  the  Mon- 
golian deserts  over  the  fair  Cisalpine  soil,  stifling  the  tender, 
long-cherished  blossoms  of  art ! 

From  the  Salt-steppes  of  Asia, — ^from  the  European  Heaths, 
— 'Smiling  in  summer  with  their  scarlet,  honey-yielding 
flowers,— and  from  the  barren  deserts  of  Africa,  we  return  to 
the  plains  of  South  America,  the  picture  of  which  I  have 
already  begun  to  sketch  in  rude  outline. 

*  The  Huns,  on  being  driven  from  their  ancient  pastures  by  the 
Chinese,  trayersed  Asia,  1300  leagues,)  and,  swelled  by  the  numerous 
hordes  they  conquered  en  route,  entered  Europe,  and  gave  the  first 
Impulse  to  the  great  migration  of  nations.  Deguires  traces  their  pro- 
gress with  geographical  minuteness,  and  Gibbon  tells  their  stor^r  with 
his  usual  eloquence  in  Chap.  XXYI. — ^£d. 
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But  the  interest  yielded  by  the  contemplation  of  such  a 
picture  must  arise  £rom  a  pure  love  of  nature.  No  Oasis  here 
reminds  the  traveller  of  former  inhabitants,  no  hewn  stone 
(12),  no  fruit-tree  once  cultivated  and  now  growing  wild^ 
bears  witness  to  the  industry  of  past  races.  As  if  a  stranger 
to  the  destinies  of  mankind,  and  bound  to  the  present  alone, 
this  region  of  the  earth  presents  a  wild  domain  to  the  free 
manifestation  of  animal  and  vegetable  life. 

llie  Steppe  extends  from  the  littoral  chain  of  Caracas  to 
the  forests  of  Quiana,  and  from  the  snow-covered  mountains  of 
Merida,  on  whose  declivity  lies  the  Natron  lake  of  Urao, — ^the 
object  of  the  religious  superstition  of  the  natives, — ^to  the  vast 
delta  formed  by  the  mouth  of  the  Orinoco.  To  the  south- 
west it  stretches  like  an  arm  of  the  sea  (13),  beyond  the 
banks  of  the  Meta  and  of  the  Yichada,  to  the  unexplored 
sources  of  the  Guaviare,  and  to  the  solitary  mountain  group 
to  which  the  vivid  imagination  of  the  Spanish  warriors  gave 
the  name  of  Paramo  de  la  Sutna  Paz,  as  though  it  were  the 
beautiful  seat  of  eternal  repose. 

^This  Steppe  incloses  an  area  of  256,000  square  miles. 
Owing  to  inaccurate  ge<^;raphical  data,  it  has  often  been 
described  as  extending  in  equal  breadth  to  the  Straits  of 
Magellan,  unmindful  that  it  is  intersected  by  the  wooded 
plain  of  the  Amazon,  which  is  bounded  to  the  north  by  the 
grassy  Steppes  of  the  Apm*e,  and  to  the  south  by  those  ox 
the  Rio  de  la  Plata.  The  Andes  of  Cochabamba  and  the 
Brazilian  mountains  approximate  each  other  by  means  of 
separate  transverse  spurs,  projecting  between  the  pi-ovince  of 
Chiquitos  and  the  isthmus  of  Villabella  (14).  A  narrow  plain 
unites  the  Hyhjea  of  the  Amazon  with  the  Pampas  of  Buenos 
Ayres.  The  area  of  the  latter  is  three  times  larger  than  that 
of  the  Llanos  of  Venezuela ;  indeed  so  vast  in  extent,  that  it 
is  bounded  on  the  north  by  palms,  while  its  southern  extremity 
is  almost  covered  with  perpetual  ice.  The  Tuyu,  which  re- 
sembles the  Cassowary,  (Struthio  Rhea,)  is  peculiar  to  these 
Pampas,  as  are  also  those  herds  of  wild  dogs  (15),  which  dwell 
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in  social  commixnity  in  sabtoranean  caverns,  and  often  fero- 
ciously attack  man,  for  whose  defence  their  progenitors  fought. 
Like  the  greater  part  of  the  desert  d  Sahara  (16),  the 
Llanos,  the  most  northern  plains  of  South  America,  lie  within 
the  torrid  zone^      Twice  in  every  year  they  change  their 
whole  aspect,  dtiring  one  half  of  it  appearing  waste  and  bar- 
ren like  the  Lybian  desert ;  during  the  other,  covered  with 
Terdnre,  l]ke.many  of  the  elevated  Steppes  of  Central  Asia  (17). 
The   attempt  to  compare  the  natural  diaracteristics  of 
i^mote  regions,  and  to  pourtray  the  results  of  this  comparison 
in  brief  outline,  though  a  gratifying,  is  a  somewhat  difficult 
^*nuKdi  of  physical  geography. 

A  nomber  of  causes,  many  of  them  still  but  little  under- 
stood  (18),  diminish  the  dryness  and  heat  of  the  New  World. 
Among  iheae  are:  the  nairowness  of  this  extensively  in- 
dented continent  in  the  northern  part  of  the  tropics,  where 
liie   flnid  basis  on  whi<di  the  atmosphere  rests,  occasions 
the  ascent  of  a  less  warm  currrait  of  air ;  its  wide  extension 
towards  both  the  icy  poles;   a  broad  ocean  swept  by  cool 
tropical  winds;  the  flatness  of  the  eastern  shores;  currents 
of  cold  sea-water  from   the  antarctic  region,  which,  at  first 
fbllovnng  a  direction  from  south- west  to  north-east,  strike 
the  coast  of  ChiH  below  the  parallel  of  85°  south  lat.,  and 
advance  as  for  north  on  the  coasts  of  F»ru  as  Cape  Farina, 
where  they  suddenly  diverge  towards  the  west ;  the  numerous 
moimtains  abounding  in  springs,  whose  snow-crowned  sum* 
niits  soar  above  the  strata  of  clouds^  and  cause  the  descent 
of  currents  of  air  down  their  declivities ;  the  abundance  of 
Tivers  of  enormous  breadth,  which  after  many  windings  in- 
variably seek  the  most  distant  coast;    Steppes,   devoid  of 
sand,  and  therefore  less  readily  acquiring  heat ;  impenetrable 
forests,  which,  protecting  the  earth  from  the  sun's  rays*,  or 
radiating  heat  frx)m  the  surfece  of  their  leaves,   cover  the 
richly- watered  plains  of  the  Equator,  and  exhale  into  the  in- 
terior of  the  coimtry,  most  remote  from  mountains  and  the 
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Ocean,  prodigious  quantities  of  moisture,  partly  absorbed 
and  partly  generated — all  these  causes  produce  in  the  flat 
portions  of  America  a  climate  which  presents  a  most  striking 
contrast  in  point  of  humidity  and  coolness  with  that  of  Africa^ 
On  these  alone  depend  the  luxuriant  and  exuberant  vege- 
tation and  that  richness  of  foliage  which  are  so  pecidiarly 
characteristic  of  the  New  Continent. 

If,  therefore,  the  atmosphere  on  one  side  of  our  planet  be 
more  humid  than  on  the  other,  a  consideration  of  the  actual 
condition  of  things  will  be  sufficient  to  solve  the  problem  of 
this  inequality.  The  natural  philosopher  need  not  shroud  the 
explanation  of  such  phenomena  in  the  garb  of  geological  myths. 
It  is  not  necessary  to  assume  that  the  destructiye  conflict 
of  the  elements  raged  at  diflerent  epochs  in  the  eastern  and 
western  hemispheres,  during  the  early  condition  of  our  planet; 
or  that  America  emerged  subsequently  to  the  other  quarters 
of  the  world  from  the  chaotic  covering  of  waters,  as  a  swampy 
island,  the  abode  of  crocodiles  and  serpents  (19). 

South  America  presents  indeed  a  remarkable  similarity  to 
the  south-western  peninsula  of  the  old  continent,  in  the  form 
of  its  outlines  and  the  direction  of  its  coast-line.  But  the 
internal  structure  of  the  soil,  and  its  relative  position  with 
respect  to  the  contiguous  masses  of  land,  occasion  in  Africa 
that  remarkable  aridity  which  over  a  vast  area  checks  the 
development  of  organic  life.  Four-fifths  of  South  Americt^  lie 
beyond  the  Equator,  and  therefore  in  a  region  which,  on 
account  of  its  abundant  waters,  as  well  as  from  many  other 
causes,  is  cooler  and  moister  than  our  northern  hemisphere. 
(20).  To  this,  nevertheless,  the  most  considerable  portion 
of  Africa  belongs. 

The  extent  from  east  to  west  of  the  South  American  Stepper 
rr  Llanos,  is  only  one  third  that  of  the  African  Desert.  The 
former  are  refreshed  by  the  tropical  sea  wind,  while  the  lat- 
ter, situated  in  the  same  parallel  of  latitude  as  Arabia  and 
Southern  Persia,  are  visited  by  currents  of  air  which  have 
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passed  over  heat-radiating  continents.  The  Tenerable  fiithcr 
of  history,  Herodotus,  so  long  insufficiently  appreciated,  has 
in  the  true  spirit  of  a  comprehensive  observer  of  nature,  de- 
scribed all  the  deserts  of  Northern  Africa,  Yemen,  Herman, 
and  Mekran  (the  Gedrosia  of  the  Greeks),  as  iax  even  as 
Mooltan  in  Western  India,  as  one  sole  connected  sea  of 
sand  (21). 

To  the  action  of  hot  land  winds,  may  be  associated  iu 
Africa,  as  fax  as  we  know,  a  deficiency  of  large  rivers,  of 
forests  that  generate  cold  by  exhaling  aqueous  vapour,  and 
of  lofty  mountains.  The  only  spot  covered  with  perpetual 
snow  is  the  western  portion  of  Mount  Atlas  (22),  whose  narrow 
ridge,  eeen  laterally,  appeared  to  the  ancient  navigators 
when  coasting  the  shore,  as  one  solitary  and  aerial  pillar  of 
heaven.  This  mountain  range  extends  eastward  to  Dakul, 
where  the  famed  Carthage,  once  mistress  of  the  seas,  lies  in 
crumbling  ruins.  This  range  forms  a  far  extended  coast-line 
or  GrsDtulian  rampart,  which  repels  the  cool  north  winds  and 
with  them  the  vapours  rising  from  the  Mediterranean. 

The  Mountains  of  the  Moon,  Djebel-al-Komr  (23),  fabu- 
lously jrepresented  as  forming  a  mountainous  parallel  between 
the  elevated  plain  of  Habesch — ^an  AMcan  Quito-"-and  the 
sources  of  the  Senegal,  were  supposed  to  rise  above  the  lower 
sea  line.  Even  the  Cordilleras  of  Lupata,  which  skirt  the 
eastern  coast  of  Mozambique  and  Monomotapa,  in  the  same 
manner  as  the  Andes  boimd  the  western  shores  of  Peru,  are 
covered  with  eternal  snow  in  the  gold  districts  of  Machinga 
and  Mocanga.  But  these  mountains,  abundantly  watered,  are 
situated  at  a  considerable  distance  from  the  vast  desert  which 
extends  from  the  southern  declivity  of  the  chain  of  Atlas  to 
the  Niger,  whose  waters  flow  in  an  easterly  direction. 

Possibly,  these  combined  causes  of  aridity  and  heat  would 
have  proved  insufficient  to  convert  such  large  portions  of  the 
African  plains  into  a  dreary  waste,  had  not  some  convulsion 
of  nature— as  for  instance  the  irruption  of  the  ocean — on 
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some  occasion  deprived  these  fiat  regions  of  tiieir  nutrient 
«oil^  as  well  as  of  the  y^etation  which  it  supported.  The 
epoch  when  this  occurred,  and  the  nature  of  the  forces  which 
determined  the  irruption,  are  alike  shrouded  in  the  obscurity 
of  the  past.  Perhaps  it  may  hare  been  the  result  of  the 
great  rotatory  ciHrent  (24),  which  drives  the  warmer  waters 
of  the  Gulf  of  Mexico  over  the  bank  of  Newfoundland  to. 
the  old  continent,  and  by  whidi  the  cocoa-nut  of  the  West 
Indies  and  other  tropical  fruits  have  been  bc»:ne  to  the  shores 
of  Ireland  and  Norway.  One  branch  of  this  oceanic  current, 
after  it  leaves  the  Azores,  has  still,  at  the  joesent  time,  a 
south-easterly  course,  striking  the  low  rai^  of  the  sandy 
coasts  of  Africa  with  a  force  that  is  frequently  frat^ht  with 
danger  to  the  mariner.  All  sea-coasts — but  I  refer  here 
more  particularly  to  the  Peruvian  shfyre  between  Amotape  and 
Coquimbo—'-afPord  evid^ice  of  the  hundreds,  or  even  Hiqu- 
(Bands  of  years,  -vddch  must  pass  before  the  moving  sand 
can  yield  3,  firm  basis  for  the  roots  of  h^baceous  plants, 
in  those  hot  and  rainless  regions  where  neither  Lecide®  nor 
other  lichens  can  grow  (25). 

These  considerations  suffice  to  explain  why,  notwithstand* 
ing  their  external  similarity  of  form,  the  continents  of 
AMca  and  South  America  present  the  most  widely  differ- 
ent climatic  relations  and  characteis  of  vegetation.  Al-> 
though  the  South  American  Steppe  is  covered  with  a  thin 
crust  of  iruitM  earth,  is  periodically  refreshed  by  rains,  and 
adorned  with  luxuriant  herbage,  its  attractions  were  not  suffix 
cient  to  induce  the  neighbouring  nations  to  exchange  the 
beautifrd  mountain  valleys  of  Caracas,  the  sea-girt  districts, 
and  the  richly  watered  plains  of  the  Orinoco,  for  this  treeless 
and  springless  desert.  Hence  on  the  arrival  of  the  first  Euro- 
pean and  African  settlers,  the  Steppe  was  found  to  be  almost 
without  inhabitants. 

The  Llanos  are,  it  is  true,  adapted  lor  the  breeding  of  cattle, 
but  the  primitive  inhabitants  of  the  new  continent  were 
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almost  wholly  unacquainted  witii  the  management  of  animals 
yielding  milk  (26).     Scarcely  one  of  the  American  tribes 
knew  how  to  aTail  themselves  of  the  advantages  which  nature, 
in  this  respect,   had  placed  before  them.      The  American 
aborigines,  who,  from  65°  north  lat.  to  55°  south  lat.,  con- 
stitate  (with  the  exception,  perhaps,  of  the  Esquimaux,)  but 
one  sole  race,  passed  directly  from  a  hmiting  to  an  agri- 
cultural life  withont  going  through  the  intermediate  stage  of 
a  pastoral  Hie.     Two  species  of  indigenous  homed  cattle  (the 
Buffalo  and  the  Musk  Ox)  graze  on  the  pasture  lands  of 
Western  Canada  and  Quiyira,  as  well  as  in  the  neighbourhood 
of  the  colossal  ruins  of  the  Aztek  fortress,  which  rises  like 
some  American  Palmyra  on  the  desert 'solitudes  of  the  river  ^ 
Gila.     A  long-hmmed  Moujion,  resembling  the  so-called  pro* 
genitor  of  the  sheep,  roams  over  the  parched  and  barren  lime- 
stone rocks   of  California;    while  the  camel-like  Vicunas, 
Huanacos,  Alpaeas,  and  Llamas,  are  natives  of  the  southern 
peninsula.     But  of  these  useful  animals  the  two  first  only 
(vie,  the  Boflklo  and  the  Musk  Ox)  have  preserved  their 
natural  freedom  for  thousands  of  years.    The  use  of  milk  and 
cheese,  like  the  possession  and  culture  of  £mnaceous  grasses,  is 
a  distinctiYe  characteristic  of  the  nations  of  the  old  world  (27). 
•    If  some  few  tribes  have  passed  through  Northern  Asia  to 
the  western  coast  of  America,  and  preferring  to  keep  within 
ft  temperate  climate,  have  followed  the  course  of  the  ridges  of 
the  AjideB  southward  (28),  such  migrations  must  have  been 
inade  by  routes  on  iidiich  the  settlers  were  unable  to  transport 
either  flocks  or  grain.     The  question  here  arises,  whether  on 
the  down&Jl  of  the  long-declining  empire  of  the  Hiongnu,  the 
consequent  migration  of  this  powerful  race  may  not  have 
'  be^i  the  means  of  drawing  from  the  north-east  of  China  and 
^orea,  bands  of  settlers,  by  whom  Asiatic  civilisation  was 
transported  to  the  new  continent  ?     If  the  primitive  colonists 
had  been  natives  of  those  Steppes  in  which  agriculture  was 
^mknown^  this  bold  hypothesis  (which  as  yet  is  but  little 
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warranted  by  etjmol<^cal  oomparisons)  would  at  all  events 
explain  the  remarkable  absence  of  the  Cereals  in  America.  Per- 
haps contrary  winds  may  have  driven  to  the  shores  of  New 
California  one  of  those  Asiatic  Priest- colonies  who  were  instir 
gated  by  their  mystic  dreameries  to  undertake  distant  voyages, 
and  of  which  the  history  of  the  peopling  of  Japan,  at  the  time 
of  the  Thsinschihuang-tiy  affords  a  memorable  instance.  (29)  .. 

If  a  pastoral  life — ^that  beneficent  intermediate  stage  which 
binds  nomadic  bands  of  hunters  to  fruitM  pasture  lands,  and 
at  the  same  time  promotes  agriculture — was  unknoMm  to  the 
primitive  races  of  America,  it  is  to  the  very  ignorance  of 
such  a  mode  of  life  that  we  must  attribute  the  scantiness  of 
population  in  the  South  American  Steppes.  But  this  cii-cum- 
stance  allowed  freer  scope  for  the  forces  of  nature  to  devcr 
lop  themselves  in  the  most  varied  forms  of  animal  life;  a 
freedom  only  circumscribed  by  themselves,  like  vegetable  life 
in  the  forests  of  the  Orinoco,  where  the  Hymeneea  and  the  giant 
laurel,  exempt  from  the  ravages  of  man,  are  only  in  danger  of 
a  too  luxuriant  embrace  of  the  plants  which  surround  them. 

Agoutis,  small  spotted  antelopes,  the  shielded  Armadillo, 
which,  rat-like,  terrifies  the  hare  in  its  subterranean  retreat ; 
herds  of  slothful  Chiguires,  beautifully  striped  Viverrae,  whose 
pestilential  odour  infects  the  air;  the  great  maneless  Lion^ 
the  variegated  Jaguar  (commonly  known  as  the  tiger),  whose 
strength  enables  it  to  drag  to  the  summit  of  a  hill  the  body 
of  the  yoamg  bull  it  has  slain — these,  and  many  other  forms 
of  animal  life  (30),  roam  over  the  treeless  plain. 

This  region,  which  may  be  regarded  as  peculiarly  the 
habitation  of  wild  animals,  would  not  have  been  chosen  as  a 
place  of  settlement  by  nomadic  hordes,  who  like  the  IndcH 
Asiatics  generally  prefer  a  vegetable  diet,  had  it  not  possessed 
some  few  fan-palms  {Maurtfia)  scattered  here  and  there. 
The  beneficent  qualities  of  this  tree  of  life  have  been  univer* 
sally  celebrated  (31.)  Upon  this  alone  subsist  the  imsubdued 
tribe  of  the  Guaranes,  at  the  mouth  of  the  Orinoco  northward 
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of  the  Sierra  de  Imataca.     When  they  increased  in  numbers 
and  became  oyer-crowded,  it  is  said  that,  besides  the  huts 
which  they  built  on  horizontal  pktforms  supported  by  the 
stamps  of  felled  palm-trees,  they  also  ingeniously  suspended 
from  stem  to  stem  spreading  mats  or  hanmiocks  woyen  of  the 
leaf-stalk  of  the  Mauritia,  which  enabled  them,  during  the  rainy 
season,  when  the  Delta  was  oyerflowed,  to  live  in  trees  in  the 
inamier  of  apes.    These  pendent  huts  were  partly  covered 
with  clay.     The  women  kindled  the  fire  necessary  for  their 
culinary  occupations  on  the  humid  flooring.     As  the  trayellei^ 
passed  by  night  along, the  riyer,  his  attention  was  attracted  by 
a  long  line  of  flame  suspended  high  in  the  air,  and  appa- 
rently unconnected  with  the  earth.     The  Guaranes  owe  the 
presenration  of  their  physical,  and  perhaps  eyen  of  their  moral 
independence,  to  the  loose  marshy  soil,  over  which  they  moye 
with  fleet  and  buoyant  foot,  and  to  their  lofty  sylyan  domi- 
ciles; a  sanctuary  whither  religious  enthusiasm  would  hardly 
lead  an  American  Stylite  (32). 

The  Mauritia  not  only  affords  a  secure  habitation,  but 
likewise  yields  numerous  articles  of  food.  Before  the  tender 
spathe  unfolds  its  blossoms  on  the  male  palm,  and  only  at 
that  peculiar  period  of  vegetable  metamorphosis,  the  medul- 
lary portion  of  the  trunk  is  found  to  contain  a  sago-like  meal, 
which  like  tiiat  of  the  JatrophA  root,  is  diied  in  thin  bread- 
like slices.  The  sap  of  the  tree  when  fermented  constitutes 
the  sweet  inebriating  palm- wine  of  the  Guaitincs.  The  nar- 
row-scaled fruit,  which  resembles  reddish  pine-cones,  yields, 
like  the  banana  and  almost  all  tropical  fruits,  different  articles 
of  food,  according  to  the  periods  at  which  it  is  gathered, 
whether  its  saccharine  properties  are  fully  matured,  or  whe- 
ther it  is  still  in  a  farinaceous  condition.  Thus  in  the  lowest 
grades  of  man's  development,  we  find  the  existence  of  an 
entire  race  dependent  upon  almost  a  single  tree ;  like  certain 
insects  which  arc  confined  to  particular  portions  of  a  flower.  * 

Since  the  discovery  of  the  new  continent,  its  plains  (Llanos) 
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baye  become  habitable  to  man.  Here  and  there  towns  (33) 
have  sprang  up  on  the  shores  of  the  Steppe-rivers,  built  to  faci- 
litate the  intercourse  between  the  coasts  and  Guiana  (the  Ori. 
noco  district).  Everprhere  throughout  these  vast  districts  the 
inhabitants  have  begun  to  rear  cattle.  At  distances  of  a 
day's  journey  from  each  other,  we  see  detached  huts,  woven 
together  with  reeds  and  thongs,  and  covered  with  ox-hides. 
Innumerable  herds  of  oxen,  horses,  and  mules  (estimated  at 
the  peaceful  period  of  my  travels  at  a  million  and  a  half) 
roam  over  the  Steppe  in  a  state  of  wildness.  The  prodigious 
increase  of  these  animals  of  the  old  world  is  the  wtore  re- 
markable, from  the  numerous  perils  with  which,  in  these 
regions,  they  have  to  contend. 

When,  beneath  the  vertical  rays  of  the  bright  and  cloudless 
son  of  the  tropics,  the  parched  sward  crumbles  into  dust, 
then  the  indurated  soil  cracks  and  bursts  as  if  rent  asunder 
by  some  mighty  earthquake.  And  if,  at  such  a  time,  two 
opposite  currents  of  air,  by  confUct  moving  in  rapid  gy- 
rations, come  in  contact  with  the  earth,  a  singular  spec- 
tacle presents  itself.  Like  funnel-shaped  clouds,  their  apexes  (34) 
touching  the  earth,  the  sands  rise  in  vapoury  fcmn  through 
the  rarefied  air  in  the  electrically-charged  c^itre  of  the 
whirling  current,  sweeping  on  like  the  rushing  wat^-spout, 
which  strikes  such  terror  into  the  heart  of  the  mariner.  A 
dim  and  sallow  Hght  gleams  from  the  lowering  sky  over  the  i 
dreary  plain.  The  horizon  suddenly  contracts,  and  the  heart 
of  the  traveller  sinks  with  dismay  as  the  wide,  Steppe  seems 
to  close  upon  him  on  all  sides!  The  hot  and  dusty  earth  forms 
a  cloudy  veil  which  shrouds  the  heavens  from  view,  and  in- 
creases the  stifling  oppression  of  the  atmosphere  (35);  while, 
the  east  wind,  when  it  blows  over  the  long-heated  soil,  insti^d 
of  cooling,  adds  to  the  burning  glow. 

Gradually,  too,  the  pools  of  water,  which  had  been  pro-      ' 
tected  from  evaporation  by  the  now  seared  foliage  of  the 
&n-palm,  disappear^    As  in  the  ic^  north  animals  become 
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toqnd  from  cold,  so  here  the  crocodile  and  the  boa-con* 
strictor  lie  wrapt  in  unbroken  sleep,  deeply  buried  in  the 
dried  soil.  STeiywhere  the  drought  annoonces  death,  yet 
everywhere  the  thirsting  wanderer  is  deluded  by  the  phan- 
tom of  a  moTing,  undulating,  watery  sui&ce,  created  by 
the  deceptive  play  of  the  reflected  rays  of  light  (the  mirage, 
S6).  A  narrow  stratum  separates  the  ground  from  the 
distant  palm-trees,  which  seem  to  hoyer  aloft,  owing  to  the 
oontact  of  currents  of  air  baring  different  degrees  of  heat  and 
therefore  of  density*.  Shrouded  in  dark  clouds  of  dust,  and 
tortured  by  hunger  and  burning  thirst,  oxen  and  horses  scour 
tile  plain,  the  one  bellowing  dismally,  the  other  with  out- 
stretched necks  snuffing  the  wind,  in  the  endeavour  to  detect, 
by  the  moisture  in  the  air,  the  vicinity  of  some  pool  of  water 
not  yet  wholly  evaporated. 

The  mule,  more  cautious  and  cunning,  adopts  another  me* 
thod  of  allaying  his  thirst.  There  is  a  globular  and  articulated 
plant,  the  Melocactus  (37),  which  encloses  under  its  prickly  in- 
tegument an  aqueous  pulp.  After  carefully  striking  away  the 
prickles  with  his  forefeet,  the  mule  cautiously  ventures  to 
apply  his  Hps  to  imbibe  the  cooling  thistle  juice.  But  the 
draught  from  this  living  vegetable  spring  is  not  always  im- 
attended  by  danger,  and  these  animalw  are  often  observed  to 
have  been  lamed  by  the  pimcture  of  the  cactus  thorn. 

Even  if  the  burning  heat  of  day  be  succeeded  by  the  cool 
freshness  of  the  night,  here  always  of  equal  length,  the  wearied 
ox  and  horse  enjoy  no  repose.  Huge  bats  now  attack  the 
animals  during  sleep,  and  vampyre-like  suck  their  blood  ;f 
(»:,  fastening  on  their  backs,  raise  festering  wounds,  in  which 
mosquitoes,  hippobosces,  and  a  host  of  other  stinging  insects, 
burrow  and  nestle.     Such  is  the  miserable  existence  of  these 


*  This  effect  is  well  represented  in  Qrindlay*B  Scenery  o/ihe  Western 
Side  of  India,  plate  18. — ^Ed. 
t  Modem  natnralista  affirm  that  aU  bats  are  insectlTorous. — ^Ed. 
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poor  animals  when  the  beat  of  the  sun  has  absorbed  the  waterd 
from  the  surface  of  the  earth. 

When,  after  a  long  drought,  the  genial  season  of  rain 
arrives,  the  scene  suddenly  changes  (38).  The  deep  azure 
of  the  hitherto  cloudless  sky  assumes  a  lighter  hue.  Scarcely 
can  the  dark  space  in  the  constellation  of  the  Southern 
Cross  be  distinguished  at  night.  The  mild  phosphorescence 
of  the  Magellanic  clouds  fades  away.  Even  the  vertical  stars 
of  the  constellations  Aquila  and  Ophiuchus  shine  with  a 
flickering  and  less  planetary  light.  Like  some  distant  moun- 
tain, a  single  cloud  is  seen  rising  perpendicularly  on  the 
southern  horizon.  Misty  vapours  collect  and  gradually  over- 
spread the  heavens,  while  distant  thunder  proclaims  the 
approach  of  the  vivifying  rain. 

Scarcely  is  the  surface  of  the  earth  moistened  before  the 
teeming  Steppe  becomes  covered  with  Kyllingiae,  with  the 
many-panicled  Paspalum,  and  a  variety  of  grasses.  Excited 
by  the  power  of  light,  the  herbaceous  Mimosa  unfolds  its 
dormant,  drooping  leaves,  hailing,  as  it  were,  the  rising  sun 
in  chorus  with  the  matin  song  of  the  birds  and  the  opening 
flowers  of  aquatics.  Horses  and  oxen,  buoyant  with  life  and 
enjoyment,  roam  over  and  crop  the  plains.  The  luxuriant  grass 
hides  the  beautifully  spotted  Jaguar,  who,  lurking  in  safe  con- 
cealment, and  carefully  measuring  the  extent  of  the  leap,  darts, 
like  the  Asiatic  tiger,  with  a  cat-like  boimd  on  his  passing  prey. 

At  times,  according  to  the  account  of  the  natives,  the 
humid  clay  on  the  banks  of  the  morasses  (39),  is  seen  to  rise 
slowly  in  broad  flakes.  Accompanied  by  a  violent  noise,  as 
on  the  eruption  of  a  small  mud-volcano,  the  upheaved  earth 
is  hurled  high  into  the  air.  Those  who  are  familiar  with 
the  phenomenon  fly  from  it;  for  a  colossal  water-snake  or  a 
mailed  and  scaly  crocodile,  awakened  from  its  trance  by  the 
first  fall  of  rain,  is  about  to.  burst  from  his  tomb. 

When  the  rivei*s  bounding  the  plain  to  the  south,  as  the 
Arauea,  the  Apure,  and  the  Payara,  gradually  overflow  then: 
banksi  luiture  compels  those  creatures  to  lite  as  amphibious 
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animals,  which,  during  the  first  half  of  the  year,  were  perishing 
with  thirst  on  the  waterless  and  dusty  plain.  A  part  of  .the 
steppe  now  presents  the  appearance  of  a  vast  inland  sea  (40). 
The  mares  retreat  with  their  foals  to  the  higher  banks,  which 
project,  like  islands,  above  the  spreading  waters.  Day  by 
day  the  dry  surface  diminishes  in  extent.  The  cattle,  crowded 
together,  and  deprived  of  pastun^e,  swim  for  hours  about 
the  inundated  plain,  seeking  a  scanty  nourishment  fix>m  tho 
flowering  panicles  of  the  grasses  which  rise  above  the  lurid 
and  bubbling  waters.  Many  foals  are  drowned,  many  are 
seized  by  crocodiles,  crushed  by  their  serrated  taib,  and 
devoured.  Horses  and  oxen  may  not  unfrequently  be  seen 
which  have  escaped  from  the  fury  of  this  bloodthirsty  and 
gigantic  lizard,  bearing  on  their  legs  the  marks  of  its  pointed 
teeth. 

This  spectacle  involuntarily  reminds  the  contemplative  ob- 
server of  the  adaptability  granted  by  an  aU-provident  nature 
to  certain  animals  and  plants.  Like  the  farinaceous  fruits  of 
Ceres,  the  ox  and  horse  have  followed  man  over  the  wholo 
surface  of  the  earth — ^from  the  Ganges  to  the  Rio  de  la  Plata, 
and  from  the  soa-coast  of  Afiica  to  the  mountainous  plain  of 
Antisana,  v^hich  lies  higher  than  the  Peak  of  Teneriffe  (41). 
In  the  one  region  the  northern  birch,  in  the  other  the  date- 
palm,  protects  the  wearied  ox  from  the  noonday  sun.  llie 
same  species  of  animal  which  contends  in  eastern  Euroi)e  with 
bears  and  wolves,  is  exposed,  in  a  different  latitude,  to  the 
attacks  of  tigers  and  crocodiles ! 

The  crocodile  and  the  jaguar  are  not,  however,  the  only 
enemies  that  threaten  the  South  American  horse;  for  even 
among  the  fishes  it  has  a  dangerous  foe.  The  marshy  waters 
of  Bera  and  Eastro  (42)  are  filled  with  innumerable  electric 
eels,  who  can  at  pleasure  discharge  from  every  part  of  their 
slimy,  yeUow-speckled  bodies  a  deadening  shock.  This  species 
of  gymnotus  is  about  ^\e  or  six  feet  in  length.  It  is  power- 
ed enough  to  kill  the  largest  animals   when  it  discharges 
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its  nervous  organs  at  one  shock  in  a  fiivonrable  direction. 
It  w^  once  found  necessary  to  change  the  line  of  road  from 
Uritucu  across  the  Steppe,  owing  to  the  number  of  horses 
which,  in  fording  a  certain  rivulet,  annually  fell  a  sacrifice 
to  these  gymnoti,  which  had  accumulated  there  in  great  num. 
bers.  All  other  species  of  fish  shun  the  vicinity  of  these  for- 
midable  creatures.  Even  the  angler,  when  fishing  from  tbe 
high  bank,  is  in  dread  lest  an  electric  shock  should  be  conveyed 
to  him  along  the  moistened  line.  Thus,  in  these  regions,  the 
electric  fire  breaks  forth  from  the  lowest  depths  of  the  waters. 

The  mode  of  capturing  the  gymnotus  affords  a  picturesque 
spectacle.  A  number  of  mules  and  horses  are  driven  into  a 
swamp,  which  is  closely  surrounded  by  Indians,  until  the 
unusual  noise  escites  the  daring  fish  to  venture  on  an 
attack.  Serpent-like  they  are  seen  swimming  along  the  sur- 
face of  the  water,  striving  cunningly  to  glide  under  the 
l)ellies  of  the  horses.  By  the  force  of  their  invisible  blows 
numbers  of  the  poor  animals  are  suddenly  prostrated;  others, 
snorting  and  panting,  their  manes  erect,  their  eyes  wildly 
flashing  with  terror,  rush  madly  from  the  raging  storm ;  but 
the  Indians,  armed  with  long  bamboo  staves,  drive  them  back 
into  the  midst  of  the  pool. 

By  degrees  the  fury  of  this  unequal  contest  begins  to 
vslacken.  Like  clouds  that  have  discharged  their  electricity, 
the  wearied  eels  disperse.  They  require  long  rest  and  nou- 
rishing food  to  repair  the  galvanic  force  which  they  have  so 
lavishly  expended.  Their  shocks  gradually  become  weaker 
and  weaker.  Terrified  by  the  noise  of  the  trampling  horses, 
they  timidly  approach  the  brink  of  the  morass,  where  they  are 
wounded  by  harpoons,  and  drawn  on  shore  by  non-conducting 
poles  of  dry  wood. 

Such  is  the  remarkable  contest  between  horses  and  fish. 
That  which  constitutes  the  invisible  but  living  weapon  of 
these  inhabitants  of  the  water — ^that,  which  awakened  by  the 
contact  of  moist  and  dissimilar  particles  (43),  circulates  through 
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all  the  organs  of  animals  and  plants— that  whieh  flashing 
amid  the  roar  of  thunder  illuminates  the  wide  canopy  of 
heaven — which  binds  iron  to  iron,  and  directs  the  silent  re- 
curring course  of  the  magnetic  needle-*«ll,  like  the  inaried 
hues  of  the  refracted  ray  of  light,  flow  from  one  common 
source,  and  all  blend  together  into  one  eternal  all-pervading 
power. 

I  might  here  close  my  bold  attempt  of  delineating  the 
natural  picture  of  the  Steppe;  but,  as  on  the  ocean,  fancy 
delights  in  dwelling  on  the  recollections  of  distant  shores,  so 
will  we,  ere  the  vast  plain  vanishes  from  our  view,  cast  a  rapid 
glance  over  the  regions  by  which  the  Steppe  is  bounded. 

The  northern  desert  of  Africa  separates  two  races  of  men 
which  originally  belonged  to  the  same  portion  of  the  globe, 
and  whose  inexting^shable  feuds  appear  as  old  as  the  myth  of 
Osiris  and  Typhon  (44).  To  the  north  of  Moimt  Atlas  there 
dwells  a  race  characterised  by  long  and  straight  hair,  a  sallow 
complexion,  and  Caucasian  features;  while  to  the  south  of 
Senegal,  in  the  direction  of  Soudan,  we  find  hordes  of  Negroes 
occupying  various  grades  in  the  scale  of  civilization.  In 
Central  Asia  the  Mongolian  Steppe  divides  Siberian  barbarism 
from  the  ancient  civilization  of  the  peninsula  of  Hindostan. 

In  like  manner,  the  South  American  Steppes  are  the  boun- 
daries of  a  European  semi-civilization  (45).  To  the  north, 
between  the  mountain  chain  of  Venezuela  and  the  Caribbean 
Sea,  lie,  crowded  together,  industrial  cities,  clean  and  neat 
villages,  and  carefuUy  tilled  fields.  Even  a  taste  for  arts, 
scientific  culture,  and  a  noble  love  of  civil  freedom,  have  long 
since  been  awakened  within  these  regions. 

To  the  south,  a  drear  and  savage  wilderness  bounds  the 
Steppe.  Forests,  the  growth  of  thousands  of  years,  in  one 
impenetrable  thicket,  overspread  the  marshy  region  between 
the  rivers  Orinoco  and  Amazon.  Huge  masses  of  lead- 
coloured  granite  (46)  contract  the  beds  of  the  foaming  rivers. 
Mountains  and  forests  re-echo  with  the  thunder  of  rushing 
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waters,  the  roar  of  the  tiger-like  jaguar,  and  the  dull  rain- 
foreboding  howl  of  the  bearded  ape  (47). 

Where  the  shallower  parts  of  the  river  disclose  a  sandbank, 
the  cvocodile  may  be  seen,  with  open  jaws,  and  motionless  as 
a  rock,  its  uncouth  body  often  covered  with  birds  (48) ;  while 
the  chequered  boa-constrictor,  its  tail  lashed  roimd  the  tnmk 
of  a  tree,  lies  coiled  in  ambush  near  the  bank,  ready  to  dart 
with  certain  aim  on  its  prey.  Rapidly  uncoiling,  it  stretches 
forth  its  body  to  seize  the  young  bull,  or  some  feebler 
prey,  as  it  fords  the  stream,  and  moistening  its  victim  with 
a  viscid  secretion,  laboriously  forces  it  down  its  dilating 
throat  (49). 

In  this  grand  and  wild  condition  of  nature  dwell  numerous 
races  of  men.  Separated  by  a  remarkable  diversity  of  Ian- 
gfuages,  some  are  nomadic,  unacquainted  with  agriculture,  and 
living  on  ants,  gums,  and  earth,  mere  outcasts  of  humanity  (50), 
such  as  the  Ottomaks  and  Jarures:  others,  for  instance  the 
Maquiritares  and  Macos,  have  settled  habitations,  live  on 
fruits  cultivated  by  themselves,  are  intelligent,  and  of  gentler 
manners.  Extensive  tracts  between  the  Cassiquiare  and 
the  Atabapo  are  inhabited  solely  by  the  Tapir  and  social 
apes;  not  by  man.  Figures  graven  on  the  rocks  (51)  attest 
that  even  these  deserts  were  once  the  seat  of  a  higher 
civilization.  They  bear  testimony,  as  do  also  the  unequally 
developed  and  varying  languages  (which  are  amongst  the 
oldest  and  most  imperishable  of  the  historical  records  of  man), 
to  the  changing  destinies  of  nations. 

While  on  the  Steppe  tigers  and  crocodiles  contend  with 
horses  and  cattle,  so  on  the  forest  borders  and  in  the 
wilds  of  Guiana  the  hand  of  man  is  ever  raised  against  his 
fellow  man.  With  revolting  eagerness,  some  tribes  drink 
the  flowing  blood  of  their  foes,  whilst  others,  seemingly  un- 
armed, yet  prepared  for  miirder,  deal  cei-tain  death  with  a 
poisoned  thimib-nail  (52).  The  feebler  tribes,  when  they 
tread  the  sandy  shores,  carefully  efface  with  their  hands  the 
traces  of  their  trembling  steps. 
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Thus  does  man,  everywhere  alike,  on  the  lowest  scale  of 
brutish  debasement,  and  in  the  false  glitter  of  his  higher  cul- 
ture, perpetually  create  for  himself  a  life  of  care.  And  thus, 
too,  the  traveller,  wandering  over  the  wide  world  by  sea  and 
land,  and  the  historian  who  searches  the  records  of  bygone 
ages,  are  everywhere  met  by  the  unvarying  and  melancholy 
spectacle  of  man  opposed  to  man. 

He,  therefore,  who  amid  the  discordant  strife  of  nations, 
would  seek  intellectual  repose,  tiuns  with  delight  to  con- 
template the  silent  life  of  plants,  and  to  study  the  hidden 
forces  of  nature  in  her  sacred  sanctuaries;  or  yielding  to  that 
inherent  impulse,  which  for  thousands  of  years  has  glowed 
in  the  breast  of  man,  directs  his  mind,  by  a  mysterious  pre- 
sentiment of  his  destiny,  towards  the  celestial  orbs,  which,  in 
undisturbed  harmony,  pursue  their  ancient  and  eternal 
course.* 

*  Ipsa  Buee  meminit  stirpisj  seseque  Deiaqne 
Mens  froitar  feliz,  et  novit  in  astra  reverti. 

Bardaii  Argtnis,  lib.  v.    Ed. 


ILLUSTRATIONS  AND  ADDITIONS. 

(1)  p.  l_«  The  Lake  of  Tacarigwir 

On  advancing  through  the  interior  of  South  America,  from 
the  coast  of  Caracas  or  of  Venezuela  towards  the  Brazilian 
frontier  (from  the  10th  degree  of  north  latitude  to  the  equator), 
the  traveller  first  passes  a  lofty  chain  of  mountains  (the  littoral 
chain  of  Caracas)  inclining  from  west  to  east;  next  vast  tree- 
less Steppes  or  plains  {Los  Llanos\  which  extend  from  the 
foot  of  the  littoral  chain  to  the  left  bank  of  the  Orinoco; 
and,  lastly,  the  mountain  range  which  gives  rise  to  the  cata- 
racts of  Atures  and  Maypure.  This  mountain  chain,  which  I 
have  named  the  Sierra  Parime,  passes  in  an  easterly  direction 
between  the  sources  of  the  Rio  Branco  and  Bio  Esquibo, 
in  the  direction  of  Dutch  and  French  Guiana.  This  region, 
which  is  the  seat  of  the  marvellous  myths  of  the  Dorado, 
and  is  composed  of  a  mountain  mass,  divided  into  numerous 
gridiron-like  ridges,  is  bounded  on  the  south  by  the  woody 
plain  through  which  the  Rio  Negro  and  the  Amazon  Have 
formed  themselves  a  channel.  Those  who  would  seek  ftirther 
instruction  regarding  these  geographical  relations,  may  -com- 
pare the  large  chart  of  La  Cruz  Olmedilla  (1775),  which  has 
served  as  the  basis  of  nearly  all  the  more  modem  mapsxif  South 
America,  with  that  of  Columbia,  which  I  drew  up  in  accordance 
with  my  own  astronomical  determinations  of  place,  and  pub- 
lished in  the  year  1825. 

The  littoral  chain  of  Venezuela  is,  geographically  considered, 
a  portion  of  the  Peruvian  Andes.  These  are  divided  at  the 
great  mountain  node  of  the  sources  of  the  Magdalena  (lat. 
1°  55'  to  2°  20')  into  three  chains,  running  to  the  south  of 
Popayan,  the  easternmost  of  which  extends  into  the  snowy 
mountains  of  Merida.  These  mountains  gradually  decline 
towards  the  Paramo  de  las  Rosas  into  the  hilly  district  of 
Quibor  and  Tocuyo,  which  connects  the  littoral  chain  of  Ve- 
nezuela with  the  Cordilleras  of  Cundinamarca. 

This  littoral  chain  extends  murally  and  uninterruptedly  from 
Portocabello  to  the  promontory  of  Paria.  Its  mean  elevation 
is  scarcely  750  toises,  or  4796  English  feet;  but  some  few  sum- 
mits, like  the  Silla  de  Caracas  (also  called  the  Cerro  de  Avila), 
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which  is  adorned  with  the  purple-flowering  Befaria  (the  red- 
blossomed  American  Alpine  rose),  rise  1360  toises,  or  8633 
English  feet  aboye  the  level  of  the  sea.  The  coast  of  the  Terra 
Firma  everywhere  bears  traces  of  devastation,  giving  evidence 
of  the  action  of  the  great  current  which  runs  from  east  to 
west,  and  which,  after  the  disintegration  of  the  Caribbean 
Islands,  formed  the  present  Sea  of  the  Antilles,  llie  tongues  of 
land  of  Araya  and  Chuparipari,  and  more  especially  the  coasts 
of  Cmnana  and  New  Barcelona,  present  to  tne  geologist  a  re- 
markable aspect.  The  rocky  isliuids  of  Boracha,  Caracas,  and 
Chimanas  rise  like  beacon-towers  from  the  sea,  affording 
evidence  of  the  fBarful  irruption  of  the  waters  against  the 
shattered  mountam  chain.  The  Sea  of  the  Antilles  may 
once  have  been  an  inland  sea,  like  the  Mediterranean,  whicn 
has  suddenly  been  connected  with  the  ocean.  The  islands  of 
Cuba,  Hayti,  and  Jamaica  still  exhibit  the  remains  of  the 
mountains  of  micaceous  schist  which  formed  the  northern 
boundary  of  this  lake.  It  is  a  remarkable  fact  that  the 
highest  peaks  are  situated  at  the  very  point  where  these  islands 
approach  one  another  the  closest.  It  may  be  conjectured  that 
the  principal  nucleus  of  the  chain  was  situated  between  Cape 
Tiburon  and  Morant  Point.  The  height  of  the  copper  moun- 
tains (montanas  de  cobre)  near  Saint  lago  de  Cuba  has  not 
yet  been  measured,  but  this  range  is  probably  higher  than  the 
Blue  Mountains  of  Jamaica  (1138  toises,  or  7277  English  feet), 
whose  elevation  somewhat  exceeds  that  of  the  Pass  of  St. 
Gothard.  I  have  already  expressed  my  conjectures  more 
fully  regarding  the  valley-like  form  of  the  Atlantic  Ocean,  and 
the  ancient  connection  of  the  continents,  in  a  treatise  written 
at  Cumana,  entitled  FragmeTii  d'un  Tableau  giohgique  de 
VAmiriqtLe  m^ridionale,  which  appeared  in  the  Journal  de 
Physique^  Messidor^  an  IX.  It  is  remarkable  that  Columbus 
himself  makes  mention,  in  his  official  report,  of  the  connection 
between  the  course  of  the  equinoctial  current  and  the  form  of 
the  coast-line  of  the  Greater  Antilles.* 

The  northern  and  more  cultivated  portion  of  the  province 
of  Caracas  is  a  mountainous  region.  The  mai^vial  chain  is 
divided,  like  that  of  the  Swiss  Alps,  into  many  ranges,  enclosing 
longitudinal  valleys.     Hie  most  remarkable  among  these  is 

*  Examen  critique  de  VHist,  de  la  Q^ograplUa,  t.  iii.,  pp.  104 — 

108. 
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the  charming  valley  of  Aragua,  which  produces  an  abundance 
of  indigo,  sugar,  and  cotton,  and,  what  is  perhaps  the  most 
singular  of  all,  even  European  wheat.  The  southern  margin 
of  this  valley  is  bounded  by  the  beautiful  Lake  of  Valencia, 
the  ancient  Indian  name  of  which  was  Tacarigua.  The  con- 
trast presented  by  its  opposite  shores  gives  it  a  striking  re- 
semblance to  the  Lake  of  Geneva.  The  barren  mountains  of 
Guigue  and  Guiripa  have  indeed  less  grandeur  and  solemnity 
of  character  than  the  Savoy  Alps;  but,  on  the  other  hand, 
the  opposite  shore,  which  is  covered  with  bananas,  mimosse, 
and  triplaris,  far  surpasses  in  picturesque  beauty  the  vineyards 
of  the  Pays  de  Vaud.  The  lake  is  10  leagues,  (of  which  20 
form  a  degree  of  the  Equator), ».«.,  about  30  geographical  miles, 
in  length,  and  is  thickly  studded  with  small  islands,  which 
continually  increase  in  size,  owing  to  the  evaporation  being 
greater  than  the  influx  of  fresh  water.  Within  the  last  few 
years  several  sandbanks  have  even  become  true  islands,  and 
have  acquired  the  significant  name  of  Las  Aparecidas,  or  the 
''''Newly  Appeared^  On  the  island  of  Cura  the  remarkable 
species  of  solanum  is  cultivated,  which  has  edible  fruit,  and 
has  been  described  by  Willdenow  (in  his  Hortus  Berolinensis^ 
1816,  Tab.  xxvii.).  The  elevation  of  the  Lake  of  Tacarigua 
above  the  level  of  the  sea  is  almost  1400  French  feet  (according 
to  my  measurement,  exactly  230  toises,  t.c.,  1471  English  feet) 
less  than  the  mean  height  of  the  valley  of  Caracas.  This  lake 
has  several  species  of  fish  peculiar  to  itself,^  and  ranks  among 
the  most  beautiful  and  attractive  natural  scenes  that  I  am 
acquainted  with  in  any  part  of  the  earth.  When  bathing, 
Bonpland  and  myself  were  often  terrified  by  the  appearance 
of  the  JBava,  a  species  of  crocodile-lizard  {Drag(mne?\  hitherto 
undescribed,  from  three  to  four  feet  in  length,  of  repulsive 
aspect,  but  harmless  to  man.  We  found  in  the  Lake  of  Va- 
lencia a  Typha^  perfectly  identical  with  the  European  bulrush, 
the  Typha  angustifolia — a  singular  and  highly  important  fact  in 
reference  to  the  geography  of  plants. 

In  the  valleys  of  Aragua,  skirting  the  lake,  both  varieties  of 
the  sugar-cane  are  cultivated,  viz.,  the  common  Cana  criolla, 
and  the  species  newly  introduced  from  the  South  Sea,  the 
Cana  de  Otaheitu     The  latter  variety  is  of  a  fai*  lighter  and 

*  See  my  Observations  de  Zoologie  et  d'AnaUymie  camparie,  t,  ii., 
pp.  179—181. 
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more  beautiful  green,  and  a  field  of  it  may  be  distinguished 
from  the  conunon  8ugar-o»ne  at  a  great  distance.  Cook  and 
George  Forster  were  the  first  to  describe  it;  but  it  would 
appear,  £roni  Forster's  treatise  on  the  edible  plants  of  the 
South  Sea  Islands,  that  they  were  but  little  acquainted  with 
the  true  value  of  this  important  product.  Bougainville 
brought  it  to  the  Isle  of  France,  whence  it  passed  to  Cayenne 
and  (subsequently  to  the  year  1792)  to  Martinique,  Saint 
Domingo  or  Haiti,  and  many  of  the  Lesser  Antilles.  The 
enterprising  but  unfortunate  Captain  Bligh  transported  it, 
together  with  the  bread-fruit  tree,  to  Jamaica.  From  Trini- 
dad, an  island  contiguous  to  the  continent,  the  new  sugar- 
cane of  the  South  Sea  passed  to  the  neighbouring  coasts  of 
Caracas.  Here  it  has  become  of  greater  importance  than  the 
bread-fruit  tree,  which  will  probably  never  supersede  so 
valuable  and  nutritious  a  plant  as  the  oanana.  The  Tahitian 
sugar-cane  is  more  succulent  than  the  common  species,  which 
is  generally  supposed  to  be  a  native  of  Eastern  Asia.  It 
likewise  yields  one-third  more  sugar  on  the  same  area  than 
tbe  Cana  criollay  which  is  thinner  in  its  stalk,  and  more 
crowded  with  joints.  As,  moreover,  the  West  Indian  Ishinds 
are  beginning  to  suffer  great  scarcity  of  fuel  (on  the  ishmd 
of  Cuba  the  sugar-pans  are  heated  with  orange-wood), 
the  new  plant  acquires  additional  value  from  the  fact  of 
its  yielding  a  thicker  and  more  ligneous  cane  (hoffoso).  If 
the  introduction  of  this  new  product  had  not  been  nearly 
simidtaneous  with  the  outbreak  of  the  sanguinary  Negro  war 
in  St.  Domingo,  the  piiccs  of  sugar  in  Europe  would  have 
risen  even  higher  than  they  did,  owing  to  the  interruption 
occasioned  to  agriculture  and  trade.  The  important  question 
which  here  arises,  whether  the  sugar-cane  of  Otaheiti,  when 
removed  from  its  indigenous  soil,  will  not  gradually  dege- 
nerate and  merge  into  the  common  sugar-cane,  has  been 
decided  in  the  negative,  from  the  experience  hitherto  ob- 
tained on  this  subject.  In  the  island  of  Cuba  a  cahalleria, 
that  is  to  say,  an  area  of  34,969  square  toises  (nearly  33 
English  acres),  produces  870  cwt.  of  sugar,  if  it  be  planted 
witib  the  Tahitian  sugar-cane.  It  is  remarkable  enough  that 
this  important  product  of  the  South  Sea  Islands  should  be 
cultivated  precisely  in  that  portion  of  the  Spanish  colonies 
I'^'hich   is  most  remote  from  the  South  Sea.     The  voyage 
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from  the  PemTian  shore  to  Otaheiti  may  be  made  in  twenty- 
five  days,  and  yet,  at  the  period  of  my  travels  in  Peru  and 
Chili,  the  Taldtian  sugar-^e  was  not  yet  kaotm  ia  those 
provinces.  The  natives  of  Easter  Island,  who  suffer  great 
distress  from  want  of  fresh  water,  drink  the  juice  of  the  sugar- 
cane, and,  what  is  very  remarkable  in  a  physiological  point 
of  view,  likewise  sea- water.  On  the  Society,  Friendly,  and 
Sandwich  Islands,  the  light  green  and  thick  st^nmed  sugar- 
cane is  everywhere  cultivated. 

In  addition  to  the  Cana  de  Otaheiti  and  the  Cana  crioUa,  a 
reddish  African  sugar-cane  is  cultivated  in  the  West  Indies, 
which  is  known  as  the  Cana  de  Guinea,  It  is  less  succulent 
than  the  common  Asiatic  variety,  but  its  juice  is  esteemed 
especially  well  adapted  for  the  preparation  of  rum. 

In  the  province  of  Caracas  the  light  green  of  l3ie  Tahitian 
sugar-cane  forms  a  beautifril  contrast  with  the  dark  shade 
of  the  cacao  plantations.  Few  tropical  trees  have  so  t^ick  a 
foliage  as  the  Theohroma  Cacao,  This  noble  tree  thrives  best  in 
hot  and  humid  valleys.  Extreme  fertility  of  soil  and  insalubrity 
of  atmosphere  are  as  inseparably  connected  in  South  America 
as  in  Southern  Asia.  Nay,  it  has  even  been  observed  that 
in  proportion  as  the  cultivation  of  the  land  increases,  and  the 
woods  are  removed,  the  soil  and  the  climate  become  less 
humid,  and  the  cacao  plantations  thrive  less  luxuriantly. 
But  while  they  diminish  in  numbers  in  the  province  of  Caracas, 
they  spread  rapidly  in  the  eastern  provinces  of  New  Barcelona 
and  Cumana,  more  especially  in  the  humid  woody  region 
lying  between  Cariaco  and  the  Golfo  Triste. 

(2)  p.  1 — "  27ie  natives  term  this  phenomenon  *  hanks.'* " 

The  Llanos  of  Caracas  are  covered  with  a  widely-extended 
formation  of  ancient  conglomerate.  On  passing  from  the 
valleys  of  Aragua  over  the  most  southern  range  of  the  co€ist 
chain  of  Guigue  and  Villa  de  Cura,  descending  towards  Para- 
para,  the  traveller  meets  successively  with  strata  of  gneiss  and 
micaceous  schist,  a  probably  Silurian  transition  rock  of  argil- 
laceous schist  and  black  limestone ;  serpentine  and  greenstone 
in  detached  spheroidal  masses ;  and  lastly,  on  the  margin  of 
the  great  plain,  small  elevations  of  augitic  amygdaloid  and 
porphyritic  schist.  These  hills  between  Parapara  and  Ortiz 
appear  to  me  to  be  produced  by  volcanic  eruptions  on  the 
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old  sea-shore  of  the  Llanos.  Further  to  the  north,  rise  the  &r- 
&ined  cavemotis  and  grotesquely-shaped  elevations  known 
as  the  Morros  de  Sen  Juan,  which  form  a  species  of  devil*B 
dyke,  the  grain  of  which  is  crystalline,  like  upheared  dolo- 
mite. They  are,  therefore,  to  be  regarded  rather  as  portions 
of  the  shore  than  as  islands  in  the  ancient  gulf.  I  consider 
the  Llanos  to  have  been  a  gulf,  for  when  their  inconsiderable 
elevation  above  the  present  sea  level,  the  adaptation  of  their 
form  to  the  rotation  current,  running  from  east  to  west,  and 
the  lowness  of  the  eastern  shore  between  the  mouth  of  the 
Orinoco  and  the  Essequibo  are  taken  into  account,  it  can 
scarcely  be  doubted  that  the  sea  once  overflowed  the  whole  of 
this  basin  between  the  coast  chain  and  the  Sierra  de  la 
Parime,  extending  westward  to  the  mountains  of  Merida  and 
Pamplona  (in  the  same  manner  as  it  probablv  passed  through 
the  plains  of  Lombardy  to  the  Cottian  and  Pennine  Alps). 
Moreover,  the  inclination  or  line  of  strike  of  these  LUinos  is 
directed  from  west  to  east.  Their  elevation  at  Calabozo,  a 
distance  of  100  geographical  (400  English)  miles  from  the  sea, 
scarcely  amounts  to  30  toises,  or  1 92  English  feet ;  consequently 
15  toises  (96  English  feet)  less  than  the  elevation  of  Pavia,  and 
45  toises  (288  !^glish  feet)  less  than  that  of  Milan  in  the  plain 
of  Lombardy  between  the  Swiss  Lepontine  Alps  and  the  Ligu- 
rian  Apennines.  This  conformation  of  the  land  reminds  us  of 
Claudian's  expression,  "  curvata  tumore  parvo  planities."  The 
sur&ce  of  the  Llanos  is  so  perfectly  horizontal  that  in  many 
parts  over  an  area  of  some  480  English  square  miles,  not  a 
single  point  appears  elevated  one  foot  above  the  surrounding 
level.  When  it  is  further  borne  in  mind  that  there  is  a  total 
absence  of  all  shrubs,  and  that  in  some  parts,  as  in  the  Mesa 
de  Pavones,  there  is  not  even  a  solitary  palm-tree  to  be  seen,  it 
Bxay  easily  be  supposed  that  this  sea-like  and  dreary  plain 
presents  a  most  singular  aspect.  Far  as  the  eye  can  range,  it 
scarcely  rests  on  any  object  elevated  many  inches  above  the 
general  level.  If  the  boundary  of  the  horizon  did  not  con- 
tinually present  an  undefined  flickering  and  imdulating  out- 
line, owing  to  the  condition  of  the  lower  strata  of  air,  and 
the  refraction  of  light,  solar  elevations  might  be  determined 
by  the  sextant  above  the  margin  of  the  plain  as  above  the 
horizon  of  the  sea.  This  perfect  flatness  of  the  ancient  sea- 
l)ottom  renders  the  banks  even  more  striking.     They  are 
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composed  of  broken  floetz-strata,  which  rise  abniptly  about 
two  or  three  feet  above  the  surrounding  level,  and  extend 
uniformly  over  a  length  of  from  10  to  12  geographical  (i.e., 
40  to  48  English)  miles.  It  is  here  that  tbe  small  rivers  of 
the  Steppe  take  tiieir  origin. 

On  our  return  from  the  Rio  Negro,  we  frequently  met  with 
traces  of  landslips  in  passing  over  the  Llanos  of  Barcelona. 
We  here  found  in  the  place  of  elevated  banks,  isolated  strata 
of  gypsum  lying  fr'om  3  to  4  toises,  or  19  to  25  English  feet, 
below  the  contiguous  rock.  Further  westward,  near  the  con- 
fluence of  the  River  Caiura  and  the  Orinoco,  a  large  tract  of 
thickly  grown  forest  land  to  the  east  of  the  Mission  of  San 
Pedro  de  Alcantara,  fell  in  after  an  earthquake  in  the  year 
1790.  A  lake  was  immediately  formed  in  the  plain,  which 
measured  upwards  of  300  toises  (1919  feet)  in  diameter. 
The  lofty  trees,  as  the  Desmanthus,  Hymensea,  and  Malpi- 
ghia,  retained  their  verdure  and  foliage  for  a  long  time  after 
their  submersion. 

(3)  p.  2 — '^A  shoreless  ocean  seems  spread  before  «*." 

The  distant  aspect  of  the  Steppe  is  the  more  striking  when 
the  traveller  emerges  from  dense  forests,  where  his  eye 
has  been  ^Euniliarised  to  a  limited  prospect  and  luxuriant 
natural  scenery.  I  shall  ever  retain  an  indelible  impression 
of  the  effect  produced  on  my  mind  by  the  Llanos,  when,  on 
our  return  from  the  Upper  Orinoco,  they  first  broke  on  our 
^^ew  from  a  distant  moimtain,  opposite  the  moutlT  of  the 
Rio  Apure,  near  the  Hato  del  Capuchino.  The  last  rays  of 
the  setting  sun  illumined  the  Steppe,  which  seemed  to  swell 
before  us  like  some  vast  hemisphere,  while  the  rising  stars 
were  refracted  by  the  lower  stratum  of  the  atmosphere. 
When  the  plain  has  been  excessively  heated  by  the  vertical 
rays  of  the  sun,  the  evolution  of  the  radiating  heat,  the  ascent 
of  currents  of  air,  and  the  contact  of  atmospheric  strata  of 
unequal  density,^  continue  throughout  the  night. 

(4)  p.  2 — "  The  naked  stony  crust" 

The  deserts  of  Africa  and  Asia  acquire  a  peculiar  cha- 
racter from  the  frequent  occurrence  of  immense  tracts  of 
land,  covered  by  one  flat  uniform  surface  of  naked  rock.  In 
the  Schamo,  which  separates  Mongolia  and  the  moimtain 
chain  of  Ulangom  and  Malakha-Oola  from  the  north-west 
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part  of  China,  such  rocky  banks  are  termed  Tstf.  In  the 
woody  plains  of  the  Orinoco  they  are  found  to  be  surrounded 
with  the  most  luxuriant  Testation.*  In  the  midst  of  these 
flat,  tabular  masses  of  granite  and  syenite,  seyeral  thousands 
of  feet  in  diameter,  presenting  merely  a  few  scattered  lichens, 
we  find  in  the  forests,  or  on  their  margins,  little  islands  of 
light  soil,  covered  with  low  and  ever-flowering  plants,  having 
the  appearance  of  small  gardens.  The  monks  settled  on  the 
Upper  Orinoco,  singularly  enough  regard  the  whole  of  these 
horizontal  naked  stony  plains,  when  extending  over  a  consi- 
derable area,  as  conducive  to  fevers  and  other  diseases.  Many 
of  the  villages  belonging  to  the  mission  have  been  transferred 
to  other  spots  on  account  of  the  general  prevalence  of  this 
opinion.  Do  these  stony  flats  {laxas)  act  chemically  on  the 
atmosphere  or  influence  it  only  by  means  of  a  greater  radiation 
of  heat? 

(5)  p.  2 — ^"  Compared  toith  the  Llanos  and  Pampas  of  South 
America^  or  even  with  the  Prairies  on  the  Missouri, ^^ 

Our  physical  and  geognostic  knowledge  of  the  western 
mountain  region  of  North  America  has  recently  been  emiched 
by  the  acquisition  of  many  accurate  data  yielded  by  the 
admirable  labours  of  the  enterprising  traveller  Major  Long, 
and  his  companion  Edwin  James,  but  more  especiaUy  by  the 
comprehensive  investigations  of  Captain  Fremont.  The 
knowledge  thus  established  clearly  corroborates  the  accuracy 
of  the  different  facts  which  in  my  work  on  New  Spain  I  could 
merely  advance  as  hypothetical  conjectures  regarding  the 
northern  plains  and  mountains  of  America.  In  natural  his- 
^0^)  as  well  as  in  historical  research,  facts  remain  isolated 
until  by  long-continued  investigation  they  are  brought  into 
connection  with  each  other. 

The  eastern  shore  of  the  United  States  of  North  America 
inclines  from  south-west  to  north-east,  as  does  the  Brazilian 
coast  south  of  the  equator  from  the  Rio  de  la  Plata  to  Olinda. 
on  both  these  regions  there  rise,  at  a  short  distance  from  the 
coast  line,  two  ranges  of  moimtains  more  nearly  parallel  to 
each  other  than  to  the  western  Andes,  (the  Cordilleras 
If  Chili  and  Peru),  or  to  the  North  Mexican  chain  of  the 
^cky  Moimtains.     The  South  American  or  Brazilian  moun- 

*  Relation  Hist.,  t.  ii.,  p.  279. 
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tain  system,  farms  an  isolated  group,  the  highest  points  of 
i^rhich,  Itaeolumi  and  Itambe,  do  not  rise  above  an  elevaticMi 
of  900  toises,  or  5755  English  feet.  The  eastern  portion  of 
the  ridge  most  contiguous  to  the  sea  is  the  only  part  that 
follows  a  regular  inclination  from  S.S.W.  to  N.N.E.,  increas- 
ing in  breadth  and  diminishing  in  general  elevation  as  it 
approaches  further  westward.  The  chain  of  the  Parecis  hills 
approximates  to  the  rivers  Itenes  and  Guapore,  in  the  sancie 
manner  as  the  mountains  of  Aguapehi  and  San  Fernando 
(south  of  Yillabella)  approach  the  lofty  Andes  of  Cochabamba 
and  Santa  Cruz  de  la  Sierra. 

There  is  no  direct  connection  between  the  two  mountain 
systems  of  the  Atlantic  and  South-sea  coasts  (the  Bra- 
zilian and  the  Peruvian  Cordilleras);  Western  Brazil  being 
separated  from  Eastern  or  Upper  Peru  by  the  low  lands  of 
the  province  of  Chiquitos,  which  is  a  longitudinal  valley  that 
inclines  from  north  to  south,  and  communicates  both  with  the 
plains  of  the  Amazon  and  of  the  Rio  de  la  Plata.  In  these 
regions,  as  in  Poland  and  Russia,  a  ridge  of  land,  sometimes 
imperceptible  (termed  in  Slavonic  Utvaly),  forms  the  line  of 
separation  between  different  rivers ;  as  for  instance,  between 
the  Pilcomayo  and  Madeira,  between  the  Aguapehi  and  Qua- 
pore,  and  between  the  Paraguay  and  the  Bio  Topayos.'  The 
ridge  {seuiT)  extends  from  Chayanta  and  Pomabamba  (19^-** 
20°  lat.,)  in  a  south-easterly  direction,  and  after  intersecting 
the  depressed  tracts  of  the  province  of  Chiquitos,  (which  has 
become  almost  unknown  to  geographers  since  the  expidsion 
of  the  Jesuits,)  forms  to  the  north-east,  where  some  scattered 
moimtains  are  again  to  be  met  with,  the  divortia  (zguartifn 
at  the  sources  of  the  Baures  and  near  VillabeUa  (15^ — 
17Mat.) 

This  water-line  of  separation  which  is  so  important  to  the 
general  intercourse  and  growing  civilization  of  different 
nations  corresponds  in  the  northern  hemisphere  of  South 
America  with  a  second  line  of  demarcation  (2° — 3*^  lat.) 
which  separates  the  district  of  the  Orinoco  from  that  of  the 
Bio  Negro  and  the  Amazon.  These  elevations  or  lisings  in 
the  midst  of  the  plains  {terns  tumares,  according  to  Frontinus) 
may  almost  be  regarded  as  undeveloped  mountain-systems, 
designed  to  connect  two  apparently  isolated  groups,  the  Sierra 
Parime  and  the  Brazilian  highlands,  to  the  Andes  chain  of 
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Timana  and  Cochabamba.  These  relations,  to  which  Tery 
little  attention  has  hitherto  been  directed,  form  the  basis  of  my 
division  of  South  America  into  three  depressicms  or  basins, 
Tiz.,  those  of  the  Orinoco  in  its  lower  course,  of  the  Amazon, 
and  of  the  Rio  de  la  Plata.  Of  these  three  basins,  the  exterior 
<nie8,  as  I  have  already  observed,  are  Steppes  or  Prairies; 
but  the  central  one  between  the  Sierra  Parime  and  the 
Brazilian  chain  of  mountains  must  be  regarded  as  a  wooded 
plain  or  HyUta. 

In  endeavouring  by  a  few  equally  brief  touches  to  give  a 
sketch  of  the  natural  features  of  North  America,  we  must  first 
glance  at  the  chain  <^  the  Andes,  which,  narrow  at  its  origin, 
fioon  increases  in  height  and  breadth  as  it  follows  an  inclina- 
tion from  south-east  to  north-west,  passing  through  Panama, 
Veragoa,  Quatimala,  and  New  Spain,  l&s  range  of  moun- 
tains, formerly  the  seat  of  an  ancient  civilization,  presents  a 
like  barrier  to  liie  general  current  of  the  sea  between  the 
Atopics,  and  to  a  more  rapid  intercommunication  between 
Europe,  Western  Africa,  and  Eastern  Asia.  From  the 
17th  degree  of  latitude  at  the  celebrated  Isthmus  of  Tehuan- 
tepec,  the  chain  deflects  from  the  shores  of  the  Pacific,  and 
inclining  from  south  to  north  becomes  an  inland  Cordillera. 
In  NorQiem  Mexico,  the  Crane  Mountains  (Sierra  de  las 
^^^''^jllas)  constitute  a  portion  of  the  Rocky  Mountains.  On 
^eir  western  declivity  rise  the  Columbia  and  the  Rio 
Colorado  of  California;  on  the  eastern  side  the  Rio  Roxo 
of  Natchitoches,  the  Canadian  river,  the  Arkansas,  and  the 
fi^^ow  river  Platte,  which  latter  has  recently  been  converted 
ly  some  ignorant  geographers,  into  a  Rio  de  la  Plata,  or  a 
river  yielding  silver.  Between  the  sources  of  these  rivers  rise 
"1  the  parallels  of  37*^  20'  and  40°  13'  lat.,  three  huge  peaks 
^niposed  of  granite,  containing  little  mica,  but  a  large  pro- 
portion of  hornblende.  These  have  been  respectively  named 
Spanish  Peak,  James  or  Pike's  Peak,  and  Big  Horn  or  Long's 
^eak.*  TTieir  elevation  exceeds  that  of  the  highest  summits 
of  the  North  Mexican  Andes,  which  indeed  nowhere  attain 
the  height  of  the  line  of  perpetual  snow  from  the  parallels  of 
18°  and  19*^  lat.,  or  from  the  group  of  Orizaba,  (2717  toises, 
or  17,374  English  feet),  and  of  Popocatepetl  (2771  toises,  or 
^'^»720  English  feet)  to  Santa  F6  and  Taos  in  New  Mexico. 

*  See  my  Easai  Politique  sur  la  NouveUe  Eepagne,  2me  6dit.,  t.  i., 
pp.  82  and  109. 
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James'  Peak  (38^  48*  kt.)  is  said  to  have  an  eleTation  of 
11,497  EngHsh  feet.  Of  this  only  8537  feet  have  been  deter- 
mined  by  trigonometrical  measurement,  the  remainder  being 
deduced  in  the  absence  of  barometrical  observations,  fix>m 
imcertain  calculations  of  the  dediyily  or  £adl  of  rivers.  As 
it  is  scarcely  eyer  possible,  even  at  &e  level  of  the  sea,  to 
conduct  a  purely  trigonometrical  measurement,  determinations 
of  impracticable  heights  are  always  in  part  barometrical. 
Measurements  of  the  £dl  of  rivers,  of  their  rapidity  and  of  the 
length  of  their  course,  are  so  deceptive,  that  the  plain  at  the 
foot  of  the  Rocky  Mountains,  more  especially  near  those  sum- 
mits mentioned  in  the  text,  viras,  before  the  important  expe- 
dition of  Captain  Fremont,  estimated  sometimes  at  8000  and 
sometimes  at  3000  feet  above  the  level  of  the  sea.*  From  a 
simile  deficiency  of  barometrical  measurements,  the  true 
height  of  the  Himalaya  remained  for  a  long  time  uncertain ; 
now,  however,  science  has  made  such  advances  in  India,  that 
when  Captain  Gerard  had  ascended  on  the  Tarhigang,  near 
the  Sutledge,  north  of  Shipke,  to  the  height  of  19,411  feet, 
he  stUl  had,  after  having  broken  three  barometers,  four  equally 
correct  ones  remaining.'l' 

Fremont,  in  the  expedition  which  he  made  between  the 
jears  1842  and  1844,  at  the  command  of  the  United  States 
Government,  discovered  and  measured  barometrically  the 
highest  peak  of  the  whole  chain  of  the  Rocky  Mountains  to 
the  north-north-west  of  Spanish,  James*,  Long^s,  and  Laramie's 
Peaks.  This  snow-covered  summit,  which  belongs  to  the 
group  of  the  Wind  River  Mountains,  bears  the  name  of 
Fremont's  Peak  on  the  great  chart  published  under  the  di- 
rection of  Colonel  Abert,  chief  of  the  topographical  depart- 
ment at  Washington.  This  point  is  situated  in  the  parallel 
of  43°  10'  north  lat.,  and  110°  7'  west  long.,  and  therefore 
nearly  5°  30'  north  of  Spanish  Peak.  The  elevation  of  Fre- 
mont's Peak,  which  according  to  direct  measurement  is  13,568 
feet,  must  therefore  exceed  by  2072  feet  that  given  by  Long  to 
James'  Peak,  which  would  appear  from  its  position  to  be  iden- 
tical with  Pike's  Peak,  as  given  in  the  map  above  referred  to. 
The  Wind  River  Mountains  constitute  the  dividing  ridge 
{divortia  aquarum)  between  the  two  seas.  "  From  the  summit," 

*  See  Long*8  Expeditions,  vol.  ii.,  pp.  86,  362,  882.     Ap.  p.  xxxvii. 
t  Critical  Researches  on  Philology  and  Qeographyj  1824,  p.  144. 
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Bays  Captain  Fremont  in  his  official  report,^  '*  we  saw  on  the  one 
nde  nnmerous  lakes  and  streams,  the  sources  of  the  Rio  Colo- 
rado, which  carries  its  waters  through  the  Califomian  Gulf 
to  the  South  Sea  ;  on  the  other,  the  deep  valley  of  the  Wind 
River,  where  lie  the  sources  of  the  Yellowstone  River,  one  of 
the  main  branches  of  the  Missouri  which  imites  with  the 
Mississippi  at  St.  Louis.     Far  to  the  north-west  we  could 
just  discover  the  snowy  heads  of  the  Trois  Tetons,  which 
give  rise  to  the  true  sources  of  the  Missouri  not  far  from 
the  primitive  stream  of  the  Oregon  or  Columbia  river,  which 
is  known  under  the  name  of  Snake  River,  or  Lewis  Fork." 

To  the  surprise  of  the  adventurous  travellers,  the  summit 
of  Fremont's  Peak  was  found  to  be  visited  by  bees.  It  is 
probable  that  these  insects,  like  the  butterflies  which  I  found 
at  far  higher  elevations  in  the  chain  of  the  Andes,  and  also 
within  the  limits  of  perpetual  snow,  had  been  involuntarily 
•drawn  thither  by  ascending  currents  of  air.  I  have  even  seen 
large  winged  lepidoptera,  which  had  been  carried  far  out  to 
sea  by  land-winds,  drop  on  the  ship  deck  at  a  consider- 
able distance  from  land  in  the  South  Sea. 

Fremonfs  map  and  geographical  researches  embrace  the 
immense  tract  of  land  extending  from  the  confluence    of 
Kanzas   River    with  the  Missouri,  to  the  cataracts  of  the 
Columbia  and  the  Missions  of  Santa  Barbara  and  Pueblo  de 
loB  Angeles  in  New  California,  presenting  a  space  amount- 
ing to  28  degrees  of  longitude  (about  1360  miles)  between 
the  34th  and  45th  parallels  of  north  latitude.      Four  hundred 
points  have  been  hypsometrically  determined  by  barometrical 
measurements,  and  for  the  most  part,  astronomically:  so  that 
it  has  been  rendered  possible  to  delineate  the  profile  above 
the  sea's  level  of  a  tract  of  land  measuring   3,600   miles 
with  all  its  inflections,  extending  from  the  north  of  Kanzas 
River  to  Fort  Vancouver  and  to  the  coasts  of  the  South  Sea 
(almost  720  miles  more  than  the  distance  from  Madrid  to 
Tobolsk).     As   I  believe  I  was  the  first  who  attempted  to 
represent,  in  geognostic  profile,  the  configuration  of  entire 
countries,  as  the  Spanish  Peninsula,  the  highland  of  Mexico, 
and  the  Cordilleras  of  South  America  (for  the  half-perspec- 

•  Report  of  the  Exploring  Expedition  to  the  Rocky  Mountains  in 
Ihe  year  1842,  and  to  Oregon  and  North  California,  in  the  years 
1843-1844,  p.  78. 
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tive  projections  of  the  Siberian  traveller,  the  Abb^  Chappe ,♦ 
were  based  on  mere  and  for  the  most  part  on  very  inac- 
curate estimates  of  the  fsJls  of  rivers) ;  it  has  afforded  me 
special  satisfaction  to  find  the  graphical  method  of  represent- 
ing the  earth's  configuration  in  a  vertical  direction,  that  is, 
the  elevation  of  solid  over  fluid  parts,  achieved  on  so  vast 
a  scale.  In  the  mean  latitudes  of  37°  to  43°  the  Rocky- 
Mountains  present,  besides  the  great  snow-crowned  summits, 
whose  height  may  be  compared  to  that  of  the  Peak  of  Teneriffel 
elevated  plateaux  of  an  extent  scarcely  to  be  met  with  in  any 
other  part  of  the  world,  and  whose  breadth  from  east  to  west 
is  almost  twice  that  of  the  Mexican  highlands.  From  the  range 
of  the  mountains,  which  begin  a  little  westward  of  Fort  Lara- 
xnie,  to  the  forther  side  of  the  Wahsatch  Moimtains,  the  eleva- 
tion of  the  soil  is  uninterruptedly  maintained  from  five  to 
upwards  of  seven  thousand  feet  above  the  sea*s  level;  nay, 
this  elevated  portion  occupies  the  whole  space  between  th^ 
true  Rocky  Mountains  and  the  Califomian  snowy  coast  range 
from  34°  to  45°  north  latitude.  This  district,  which  is  a 
kind  of  broad  longitudinal  valley,  like  that  of  the  lake  of  Titi- 
caca,  has  been  named  The  Great  Basin  by  Joseph  Walker  and 
Captain  Fremont,  travellers  weD  acquainted  with  these  west- 
em  regions.  It  is  a  terra  incognita  of  at  least  8000  geo- 
graphical (or  128,000  English)  square  miles,  arid,  almost 
uninhabited,  and  full  of  salt  lakes,  the  largest  of  which  is 
3940  Parisian  (or  4200  English)  feet  above  the  level  of  the 
sea,  and  is  connected  with  the  narrow  Lake  Utah,t  into  which 
the  "  Rock  River"  (Timpan  Ogo  in  the  Utah  language)  pours 
its  copious  stream.  Father  Escalante,  in  his  wanderings  frt>mL 
Santa  Fe  del  Nuevo  Mexico  to  Monterey  in  New  California, 
discovered  Fremont's  "Great  Salt  Lake*'  in  1776,  and  eon- 
founding  together  the  river  and  the  lake,  called  it  Laguna  de 
Timpanogo.  Under  this  name  I  inserted  it  in  my  map  of 
Mexico,  which  gave  rise  to  much  imcritical  discussion  regard- 
ing the  assumed  non-existence  of  a  large  inland  salt  lake,|— a 

*  Chappe  d'Auteroche,  Voyage  en  Sibirie,  /aU  en  1761.  4  vols., 
4to.,  Paris,  1768. 

t  Fremont,  Report  of  the  Exploring  Expediti(m,  pp.  154,  and 
273-276. 

%  Httmboldt,  Adas  Mexicain,  plch.  2;  Sssai polUiqtie  sur  la  Kouv. 
Esp,f  t.  i.  p.  231 ;  t.  ii.  pp.  243,  313,  and  420.  Fremont,  Upper  Cali- 
fornia, 1848,  p.  9.  See  also  Duflot  de  MofraS;  Mcploration  de  I'OrSga^^ 
1844,  t.  iL  p.  140. 
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-qnestioii  previously  mooted  by  the  learned  American  traveller 
Tanner.  Grallatia  expressly  says  in  his  memoir  on  the  abori- 
ginal races* — ''''  Greneral  Ashley  and  Mr.  J.  S.  Smith  have  found 
the  Lake  Timpanogo  in  the  same  latitude  and  longitude  nearly 
as  had  been  assigned  to  it  in  Humboldt's  Athis  of  Mexico.*' 

I  have  purposely  dwelt  at  length  on  these  considerations 
regarding  the  remarkable  elevation  of  the  soil  in  the  region  of 
the  Rocky  Mountains,  since  by  its  extension  and  height  it 
imdoubtedly  exercises  a  great,  although  hitherto   unappre- 
ciated  influence  on  the  climate  of  the  northern  half  of  the 
new  continent,  both  in  its  southern  and  eastern  portions. 
On  this  vast  and  uniformly  elevated  plateau  Fremont  found 
the  water  covered  with  ice  every  night  in  the  month  of  August. 
Nor  is  tJie  configuration  of  the  land  less  important  when 
considered  in  reference  to  the  social  condition  and  progress 
of  the  great  North  American  United  States.     Although  the 
mountain  range  which  divides  the  waters  attains  a  height 
nearly  equal  to  that  of  the  passes  of  Mount  Simplon  (6170 
Parisian  or  6576  English  feet),  Mount  Gothard  (6440  Parisian 
or   6863   English  feet),   and  the  great  St.  Bernard  (7476 
Parisian  or  7957  English  feet),  the  ascent  is  so  prolonged  and 
gradual  that  no  impediments  oppose  a  general  intercourse  by 
means  of  vehicles  and  carriages  of  every  kind  between  the 
Missouri  and  Oregon  territories,  between  the  Atlantic  States, 
and  the  new  settlements  on  the  Oregon  (or  Columbia)  river, 
or  between  the  coast-lands  lying  opposite  to  Europe  on  the 
one  side  of  tiie  continent,  and  to  China  on  the  other.     The 
distance  from  Boston  to  the  old  settlement  of  Astoria  on 
the  Pacific  at  the  mouth  of  the  Oregon  when  measured  in 
a  direct  line,  and  taking  into  account  the  difference  of  longi- 
tude, is  650  geographical,  t.c,  2200  English  miles,  or*  one- 
sixth  less  than  the  distance  between  Lisbon  and  Katherinen- 
burg  in  the  Ural  district.     On  account  of  this  gentle  ascent 
of  the  elevated  plains  leading  from  the  Missouri  to  California 
and  the    Oregon  territory   (aU  the  resting-places  measured 
between  the  Fort  and  River  Lamarie  on  the  northern  branch 
of  the  Platte  river  to  Fort  Hall  on  the  Lewis  Fork  of  the 
Columbia,  being  situated  at  an  elevation  of  from  five  to  up- 
"^ards  of  seven  thousand  feet,  and  that  in  Old  Park  even  at 
ttie  height  of  9760  Parisian  or  10,402  English  feet!),  consi- 

*  In  the  ArchiiBologia  Americana,  toL  ii.  p.  140. 
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derable  difficulty  has  been  experienced  in  determining  the 
culminating  point,  or  that  of  the  dicortia  aquarum.     It  is 
south  of  the  Wind  River  Mountains,  about  midway  between 
the  Mississippi  and  the  coast  line  of  the  Southern   Ocean, 
and  is  situated  at  an  elevation  of  7490  feet,  or  only  480  feet 
lower  than  the  pass  of  the  Great  Bernard*    The  emigrants  call 
this  culminating  point  the  South  Pass.*     It  is  situated  in  a 
pleasant  r^on,   embellished  by  a  profusion  of  artemisiee, 
especially  A.  tridentata  (Nuttall),  and  varieties  of  asters  and 
cactuses,  which  cover  the  micaceous  slate  and  gneiss  rocks. 
Astronomical  determinations  place  its  latitude  in  the  parallel 
of  42*^  24',  and  its  longitude  in  that  of  109*  24'  W.     Adolf 
Jbrman  has  already  drawn  attention  to  the  fact,  that  the  line 
of  strike  of  the  great  east-Asiatic  Aldanian  mountain-cbain, 
which  separates  the  basin  of  the  Lena  firom  the  rivers  flowing 
towards  the  Great  Southern  Ocean,  if  extended  in  the  form 
of  a  great  circle  on  the  surface  of  the  globe,  passes  through 
many  of  the  summits  of  the  Rocky  Mountains  between  40* 
and  55*  north  lat.     '*  An  American  and  an  Asiatic  mountain- 
chain,"  he  remarks,  "  appear  therefore  to  be  only  portions  of 
one  and  the  same  fissure  erupted  by  the  shortest  channels."t 

The  western  high  mountain  coast  chain  of  the  Cali- 
fomian  maritime  Alps,  the  Sierra  Nevada  de  California^  is 
wholly  distinct  from  the  Rocky  Mountains,  which  vHj^  tow^ards 
the  Mackenzie  River  (that  remains  covered  with  ice  for  a 
great  portion  of  the  year),  and  from  the  high  table  land  on 
which  rise  individual  snow-covered  peaks.  However  inju- 
dicious the  choice  of  the  appellation  of  Rocky  Mountains  may 
be,  when  applied  to  the  most  northerly  prolongation  of  the 
Mexican  central  chain,  I  do  not  deem  it  expedient  to  sub- 
stitute for  it  the  denomination  of  the  Oregon  Chain,  as  has 
frequently  been  attempted.  These  mountains  do  indeed  give 
rise  to  me  sources  of  three  main  branches  constituting  the 
great  Oregon  or  Columbia  river  (viz.,  Lewis',  Clarke's,  and 
North  Fork);  but  this  mighty  stream  also  intersects  the  chain 
of  the  ever  snow-crowned  maritime  Alps  of  California.  The 
name  of  Oregon  Territory  is  also  employed,  politically  and 
officially,  to  designate  the  lesser  territory  of  land  west  of  the 

•  Fr€mont*B  Beport,  pp.  8,  60,  70, 100,  and  129. 

+  Compare  Erman's  Beise  um  die  JSrde,  Abth.  i.  Bd.  8,  s.  8,  Abih. 
ii.  Bd.  1.  8.  386,  with  his  Archiv  /Ur  WisaenschafUiche  Kunde  wm 
Hussland  Bd.  vi.  &  671. 
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coast  chain,  where  Fort  VancouTer  and  the  Walahmutti 
settlements  are  situated ;  and  it  wotdd  therefore  seem  better 
to  abstain  from  applying  the  name  of  Oregon  either  to  the 
central  or  to  the  coast  chain.  This  denomination,  moreover, 
led  the  celebrated  geographer  Malte-Brun  into  a  misconcep- 
tion of  the  most  remarkable  kind.  He  read  in  an  old  Spanish 
chart  the  following  passage :— ^'  And  it  is  still  unknown  (y 
aun  se  ignora)  where  the  source  of  this  river"  (now  called  the 
Columbia)  "is  situated,"  and  he  believed  that  the  word  »/fiora 
signified  the  name  of  the  Oregon.* 

The  rocks  which  give  rise  to  the  cataracts  of  the  Coliunlna 
at  the  point  where  the  river  breaks  through  the  chain,  mark 
the  prolongation  of  the  Sierra  Nevada  of  Califomia  from  the 
44th  to  the  47th  degree  of  latitude.f  In  this  northern  pro« 
longation  of  the  chain  lie  the  three  colossal  elevations  of 
Mount  Jefferson,  Mount  Hood,  and  Mount  St.  Helen's,  which 
rise  14,540  Parisian  (or  15,500  English)  feet  above  the  sea- 
level.  The  height  of  this  coast  chain  or  range  far  exceeds 
therefore  that  of  the  Rocky  Mountains.  "  During  an  eight 
months'  journey  along  these  maritime  Alps,"  says  Captain 
Fremont,  J  "  we  were  constantly  within  sight  of  snow-covered 
summits ;  and  while  we  were  able  to  cross  the  Rocky  Moun- 
tains through  the  South  Pass  at  an  elevation  of  7027  feet, 
we  found  &at  the  passes  in  the  maritime  range,  which  is 
divided  into  several  parallel  chains,  were  more  than  2000 
feet  higher  * — and  therefore  only  1170  (English)  feet  below  the 
summit  of  Mount  Etna.  It  is  also  a  very  remarkable  fact, 
and  one  which  reminds  us  of  the  relations  of  the  eastern  and 
western  Cordilleras  of  Chili,  that  volcanoes  still  active  are 
only  found  in  the  CaHfomian  chain  which  lies  in  the  closest 
proximity  to  the  sea.  The  conical  mountains  of  Re^er  and 
of  St.  Helen's  are  almost  invariably  observed  to  emit  smoke; 
and  on  the  23rd  of  November,  1843,  the  latter  of  these 
volcanoes  erupted  a  mass  of  ashes  which  covered  the  shores 
of  the  Columbia  for  a  distanoe  of  forty  miles,  like  a  fall  of 
snow.  To  the  volcanic  Califomian  chain  belong  also  in  the 
&r  north  of  Russian  America,  Mount  Elias  (according  to  La 
P^ouse  1980  toises,  or  12,660  feet,  and  according  to  Mala- 
spina  2792  toises,  or  17,850  feet  in  height),  and  Mount  Fair 

*  See  my  Essaipolit,  sur  la  Nouv,  Eapagne,  t.  ii.  p.  814. 

t  Fr6mont«  GeographiccU  Memoir  upon  Upper  CcU^omia,  1848,  p.  9, 

t  JSepart,  p.  274  (or  NarraUve,  p.  800). 
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Weather  (Cerro  de  Baen  Tiempo,  2304  toises,  or  14,733 
feet  high).  Both  these  oonical  moiintains  axe  regarded  as 
still  active  volcanoes.  Fremont's  expedition,  which  has  proved 
alike  useful  in  reference  to  botany  and  geognosy,  like- 
vrise  collected  volcanic  products  in  the  Hocky  Mountains 
(as  scoriaceous  basalt,  trachyte,  and  true  obsidian),  and 
discovered  an  old  extinct  crater  somewhat  to  the  east  of  Fort 
Hall  (43'*  2*  north  lat.,  and  112°  28'  west  long.),  but  no  traces 
of  any  still  active  volcanoes  emitting  lava  and  ashes,  were  to 
be  met  with.  We  must  not  confound  with  these  the  hitherto 
imexplained  j^enomenon  termed  87noking  hiUs,  cdies  bruises, 
and  Urraint  ardenSy  in  the  language  of  the  English  settlers  and 
the  natives  who  speak  French.  '^  Hows  of  low  conical  hills," 
says  the  accurate  observer  M.  Nicollet,  '^  are  almost  periodi- 
cally, and  sometimes  for  two  or  three  years  continually, 
covered  with  dense  black  smoke,  unaccompanied  by  any 
visible  flames.  This  phenomenon  is  more  particularly  noticed 
in  the  territory  of  the  Upper  Missouri,  and  still  nearer  to  the 
eastern  declivity  of  the  Rocky  Mountains,  where  there  is  a 
river  named  by  the  natives  Mankizitah-watpa,  or  the  river  of 
smoking  earth.  Scorified  pseudo-volcanic  products,  a  kind 
of  porcelain  jasper,  are  found  in  the  vicinity  of  the  smoking 
hills.'' 

Since  the  expedition  of  Lewis  and  Clarke  an  opinion  has 
generally  prevailed  that  the  Missouri  deposits  a  true  pumice  on 
its  banks ;  but  here  white  masses  of  a  delicate  cellular  texture 
have  been  mistaken  for  that  substance.  Professor  Ducatel  was 
of  opinion  that  the  phenomenon  which  is  chiefly  observed  in  the 
chalk  formation,  was  owing  to  ^*  the  decomposition  of  water  by 
sulphur  pyrites  and  to  a  re-action  on  the  brown  coal  floetzes."* 

If  before  we  close  these  general  remarks  regarding  the 
configuration  of  North  America  we  once  more  cast  a  glance 
at  those  regions  which  separate  the  two  diverging  coast 
chains  from  the  central  chain,  we  shall  find  in  strong  con- 
trast, on  the  West,  between  that  central  chain  and  the  Call- 
fomian  Alps  of  the  Pacific,  an  arid  and  uninhabited  elevated 
plateau  nearly  six  thousand  feet  above  the  sea ;  and  in  the  East, 
between  the  Rocky  Mountains  and  the  Alleghanies,  (whose 
highest  points,  Moimt  Washington  and  Mount  Marcy,  rise, 

*  Compare  Fremont's  Beport,  pp.  164,  184, 187,  193,  and  299,  with 
Kicollet'B  Illustration  <if  the  Hydrographical  Basin  qf  the  Upper 
Mississippi  Biver,  1843,  pp.  39-41. 
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according  to  Lyell,  to  the  respective  heights,  of  6652  and 
5400  feet,)  we  see  the  richly  watered,  fruitful,  and  thickly- 
inhabited  basin  of  the  Mississippi,  at  an  elevation  of  from 
four  to  six  hundred  feet,  or  more  than  twice  that  of  the 
plains  of  Lombardy.  The  hypsometrical  character  of  this 
eastern  valley,  or  in  other  words,  its  relation  to  the  sea's 
level,  has  only  very  recently  been  explained  by  the  ad* 
mirable  labours  of  the  talented  French  astronomer  Nicollet, 
unhappily  lost  to  science  by  a  premature  death.  His  great 
chart  of  the  Upper  Mississippi,  executed  between  the  years 
1836  and  1840,  was  based  on  two  hundred  and  forty  astrono- 
mical  determinations  of  latitude,  and  one  hundred  and  seventy 
barometrical  determinations  of  elevation.  The  plain  which 
encloses  the  valley  of  the  Mississippi  is  identical  with  that 
of  northern  Canada,  and  forms  part  of  one  and  the  same 
depressed  basin,  extending  frcnn  the  Gulf  of  Mexico  to  the 
Arctic  Sea.*  Wherever  the  low  land  £Edls  in  undulations,  and 
slight  elevations  which  still  retain  their  im-English  appellation 
of  cdteauxdes  prairies y  c6teauxdes  hois,  occur  in  connected  rows 
between  the  parallels  of  47°  and  48°  north  lat.,  these  rows  and 
gentle  imdulations  of  the  groimd  separate  the  waters  between 
Hudson's  Bay  and  the  Gulf  of  Mexico.  Such  a  line  of  sepa- 
ration between  the  waters  is  formed,  north  of  Lake  Superior 
or  Kichi  Gummi,  by  the  Missabay  Heights,  and  further  west 
by  the  elevations  kuownas  Hauteurs  des  TerreSy  in  which  are 
situated  the  true  sources  of  the  Mississippi,  one  of  the  largest 
rivers  in  the  world,  and  which  were  not  discovered  till  the 
year  1832.  The  highest  of  these  chains  of  hUls  hardly 
attains  an  elevation  of  from  1500  to  1600  feet.  From  its 
mouth  (the  old  French  Balize)  to  St.  Louis,  somewhat  to 
the  south  of  its  confluence  with  the  Missouri,  the  Missis- 
sippi has  a  fall  of  only  380  feet,  notwithstanding  that  the 
itinerary  distance  between  these  two  points  exceeds  1280 
miles.  The  surface  of  Lake  Superior  lies  at  an  elevation 
of  618  feet,  and  as  its  depth  in  the  neighbourhood  of  the 
island  of  Magdalena  is  fully  790  feet,  its  bottom  must  be 
172  feet  below  the  surface  of  the  ocean.f 

Beltrami,  who  in  1825  separated  himself  from  Major  Long*s 

*  Compare  my  Relation  Histortque,  t.  iii.  p.   234,  and  Nicollet, 
Beport  to  the  Senate  of  the  United  States,  1843,  pp.  7,  57. 
t  Nicollet^  op.  cit.  pp.  99, 125, 128. 
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expedition,  boasted  that  he  had  found  the  soni'ces  of  the 
Mississippi  in  Lake  Cass.  The  river  passes,  in  its  upper 
course,  through  four  lakes,  the  second  of  which  is  the  one 
referred  to,  while  the  outermost  one.  Lake  Istaca  (47°  IS* 
north  lat.,  and  95°  west  long.),  was  first  recognised  as  the 
true  source  of  the  Mississippi,  in  1832,  in  the  expedition  of 
Schoolcraft  and  Lieutenant  Allen.  This  stream,  which  sub- 
sequently becomes  so  mighty,  is  only  17  feet  in  width,  and 
15  inches  deep,  when  it  issues  from  the  singular  horse-shoe- 
shaped  Lake  Istaca.  The  local  relations  of  this  river  were 
first  fully  established  on  a  basis  of  astronomical  observations 
of  position  by  the  scientific  expedition  of  Nicollet,  in  the 
year  1836.  ITie  height  of  the  sources,  that  is  to  say,  of  the 
last  access  of  water  received  by  Lake  Istaca  from  the  ridge 
of  separation,  called  Hauteur  de  Terre,  is  1680  feet  above 
the  level  of  the  sea.  Near  this  point,  and  at  the  southern 
declivity  of  the  same  separating  ridge,  lies  Elbow  Lake,  the 
source  of  the  small  Red  River  of  the  north,  which  empties 
itself,  after  many  windings,  into  Hudson's  Bay.  The  Car- 
pathian Mountains  exhibit  similar  relations  in  reference  to 
the  origin  of  the  rivers  which  empty  themselves  into  the 
Baltic  and  the  Black  Sea.  M.  Nicollet  gave  the  names  of 
celebrated  astronomers,  opponents  as  well  as  friends,  with 
whom  he  had  become  acquainted  in  Europe,  to  the  twenty- 
small  lakes  which  combine  together  to  form  narrow  groups 
in  the  southern  and  western  regions  of  Lake  Istaca.  His 
atlas  is  thus  converted  into  a  geographical  album,  remind- 
ing one  of  the  botanical  album  of  the  Flora  Peruviana  of 
Ruiz  and  Pavon,  in  which  the  names  of  new  families  of 
plants  were  made  to  accord  with  the  Court  Calendar,  and 
the  various  alterations  made  in  the  Oficiales  de  la  Socre^ 
taria. 

The  east  of  the  Mississippi  is  still  occupied  by  dense 
forests;  the  west  by  prairies  only,  on  which  the  bufialo 
{Bos  Americanus)  and  the  musk  ox  {Bos  moschatus)  pasture. 
These  two  species  of  animals,  the  largest  of  the  new  world, 
furnish  the  nomadic  tribes  of  the  Apaches-Llaneros  and 
Apaches-Lipanos  with  the  means  of  nourishment.  The 
Assiniboins  occasionally  slay  from  seven  to  eight  hundred 
bisons  iu  the  course  of  a  few  days  in  the  artificial  enclosures 
constructed  for  the  purpose  of  chiving   together  the  wild 
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herds,  and  known  as  hison  parks. ''^    The   American  bison, 
called  by  the  Mexicans  Cibolo,  is  killed  chiefly  on  account  of 
the  tongue,  which  is  regarded  as  a  special  delicacy.     This 
animal  is  not  a  mere  variety  of  the  aurochs  of  the  old  world ; 
although,  like  other  species  of  animals,  as  for  instance  the 
elk  {Cervus  alces)  and  the  reindeer  {Cervus  tarandus\  no  less 
than  the  stunted  inhabitants  of  the  polar  regions,  it  may  be 
regarded  as  common  to  the  northern  portions  of  all  continents, 
and  as  affording  a  proof  of  their  former  long  existing  connec- 
tion.   The  Mexicans  apply  to  the  European  ox  the  Aztec  term 
quaquahue^  or  homed  animal,  from  quaquahuitl,  a  horn.     The 
huge  ox-horns  which  have  been  found  in  ancient  Mexican 
buildings    near    Cuemavaca,   south-west   of   the    capital  of 
Mexico,  appear  to  me  to  belong  to  the  bison.     The  Canadian 
bison  can  be  used  for  agricultural  labour,  and  will  breed  with 
the  European  cattle,  although  it  is  uncertain  whether  the  hybrid 
thus  engendered  is  capable  of  propagating  its  species.   Albert 
Gallatin,  who,  before  his  appearance  in  Europe  as  a  distin* 
guished  diplomatist,  had  acquired  by  personal  observation  a 
considerable  amoimt  of  information  regarding  the  uncultivated 
parts  of  the  United  States,  assures  us  that  the  fruitftdness  of 
the  mixed  breed  of  the  American  buffalo  and  European  cattle  is 
an  undoubted  fact:  "  the  mixed  breed,'*  he  writes,  "  was  quite 
common  fifty  years  ago  in  some  of  the  north-western  coimties 
of  Virginia,  and  the  cows,  the  issue  of  that  mixture,  propa- 
gated like  all  others.'*     "  I  do  not  remember,"  he  further  adds, 
"that  fuU- grown  buffaloes  were  tamed ;  but  dogs  would  at  that 
time  occasionally  bring  in  the  young  bison-calves,  which  were 
reared  and  bred  with  European  cows.     At  Monongahela  all 
the  cattle  for  a  long  time  were  of  this  mixed  breed.     It  was 
said,  however,  that  the  cows  yielded  but  little  milk."     The 
favourite   food   of  the   buffalo  is  the    Trtpsacum  dactyloides 
(known  as  buffalo-grass  in  North  Carolina)  and  a  hitherto 
undescribed  species  of  clover  allied  to  the  Trifolium  repens^ 
and  designated  by  Barton  as  Trifolium  hisonicum, 

I  have  elsewheref  drawn  attention  to  the  fact,  that  ac- 
cording to   a  passage  of  the  trustworthy  GomaraJ,  there 

*  Maximilian,  Prinz  zu  Wied,  ReUe  in  das  innere  Nord-Amerika, 
bd.  I,  1839,  8.  443. 
t  See  Cosmos,  vol.  ii.  p.  674  (Bohn's  edition). 
t  Uistoria  getheraX  de  las  Indias,  cap.  214. 
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lived,  as  late  as  the  sixteenth  century,  an  Indian  tribe  in  the 
north-west  of  Mexico,  in  40^  north  lat.,  whose  greatest 
wealth  consisted  in  hordes  of  tamed  bufG^loes  {bueyes  con  una 
giba).  Yet,  notwithstanding  the  possibility  of  taming  the 
buJ9klo,  and  the  abundance  of  milk  it  yields,  and  notwith- 
standing the  herds  of  Lamas  in  the  Peruvian  Cordillei*as,  no 
pastoral  tribes  were  met  with  on  the  discovery  of  America. 
Nor  does  history  afford  any  evidence  of  the  existence,  at 
any  period,  of  this  intermediate  stage  of  national  development. 
It  is  also  a  remarkable  fact  that  the  North  American  bison 
or  buffalo  has  exerted  an  influence  on  geographical  dis- 
coveries in  pathless  mountain  districts.  These  animals  ad- 
vance in  herds  of  many  thousands  in  search  of  a  milder 
climate,  during  winter,  in  the  countries  south  of  the  Arkansas 
river.  Their  size  and  cumbrous  forms  render  it  difficult  for 
them  to  cross  high  mountains  on  these  migratory  courses,  and 
a  well-trodden  bu£^o-path  is  therefore  followed  wherever  it 
is  met  with,  as  it  invariably  indicates  the  most  convenient 
passage  across  the  mountains.  Thus  buffalo-paths  have  indi- 
cated the  best  tracks  for  passing  over  the  Cumberland  Moun- 
tains in  the  south-western  parts  of  Virginia  and  Kentucky,  and 
over  the  Rocky  Mountains,  between  the  sources  of  the  Yellow- 
stone and  Plate  rivers,  and  between  the  southern  branch  of 
the  Columbia  and  the  Californian  Eio  Colorado.  European 
settlements  have  gradually  driven  the  buffalo  from  the  eastern 
portions  of  the  United  States.  Formerly  these  migratory 
animals  passed  the  banks  of  the  Mississippi  and  the  Ohio, 
advancing  far  beyond  Pittsburgh.* 

From  ^e  granitic  rocks  of  Diego  Ramirez  and  the  deeply- 
intersected  district  of  Terra  del  Fuego  (which  in  the  efust 
contains  silurian  schist,  and  in  the  west,  the  same  schist 
metamoiphosed  into  granite  by  the  action  of  subterranean 
fire,)t  to  the  North  Polar  Sea,  the  Cordilleras  extend  over 
a  distance  of  more  than  8000  miles.  Although  not  the 
loftiest,  they  are  the  longest  mountain  chain  in  the  world, 
being  upheaved  firom  one  fissure,  which  runs  in  the  direction 
of  a  meridian  from  pole  to  pole,  and  exceeding  in  linear 

*  ArchcBoloffia  Americana,  vol.  ii.,  1836,  p.  139. 

+  Darwin,  JoumaZ  of  Researches  into  the  Geology  and  27'atural 
History  of  the  Countries  visited  1832 — 1836  by  Iks  Ships  Adventwe 
and  Beagle,  p.  266. 
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extent  the  distance  which,  in  the  old  continent,  Beparates  the 
Pillars  of  Hercules  from  the  Icy  Cape  of  the  Tschuktches,  in 
the  north-east  of  Asia.  Where  the  Andes  are  divided  into 
several  parallel  chains,  those  lying  nearest  the  sea  are  found 
to  he  the  seat  of  the  most  active  volcanoes;  and  it  .has  more- 
over been  repeatedly  observed  that  when  the  phenomenon 
of  an  eruption  of  subterranean  fire  ceases  in  one  mountain 
chain,  it  breaks  forth  in  some  other  parallel  range.  The 
cones  of  eruption  usually  foUow  the  direction  of  the  axis 
of  the  chain;  but  in  the  Mexican  table-land,  the  active  vol- 
canoes are  situated  on  a  transverse  fissure,  running  from  sea 
to  sea,  in  a  direction  from  east  and  west.*  Wherever  the 
upheaval  of  mountain  masses  in  the  folding  of  the  ancient 
crust  of  the  earth  has  opened  a  communication  with  the 
fused  interior,  volcanic  activity  continued  to  be  exhibited  on 
the  murally  upheaved  mass  by  means  of  the  ramification  of 
fissures.  That  which  we  call  a  moimtain  chain  has  not  been 
raised  to  its  present  elevation,  or  manifested  as  it  now  ap- 
pears, at  one  definite  period;  for  we  find  that  rocks,  varying 
considerably  in  age,  have  been  superimposed  on  one  another, 
and  have  penetral(Bd  towards  the  sur&ce  through  early  formed 
channels.  The  diversity  observable  in  rocks  is  owing  to  the 
outpouring  and  upheaved  of  rocks  of  eruption,  as  well  as  to 
the  complicated  and  slow  process  of  metamorphism  going  on 
in  fissures  filled  with  vapour,  and  conducive  to  the  conduction 
of  heat. 

The  following  have  for  a  long  time,  viz.,  from  1830  to 
1848,  been  regarded  as  the  highest  or  culminating  points  of 
the  Cordilleras  of  the  new  continent :— • 

The  Nevado  de  Sorata^  also  called  Ancohuma  or  Tusubaya 
(15^  5^  south  lat.),  somewhat  to  the  south  of  the  village  of 
Sorata  or  Esquibel,  in  the  eastern  chain  of  Bolivia :  elevation, 
25,222  feet. 

The  Nevado  de  Illtmani,  west  of  the  mission  of  Yrupana 
(16°  38  south  lat.),  also  in  the  eastern  chain  of  Bolivia:  ele- 
vation, 24,000  feet. 

The  Chimborazo  (1°  27'  south  lat),  in  the  province  of  Quito: 
elevation,  21,422  feet. 

I^e  Sorata  and  lUimani  were  first  measured  by  the  dis- 
tinguished geologist,  Pentland,  in  the  years  1827  and  1838; 
*  Humboldt^  Es&ai  jpolUigue^  t.  ii.  p.  178. 
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and  since  the  publication  of  his  large  map  of  the  basin  of 
the  Laguna  de  Titicaca,  in  June,  1848,  we  learn  that 
the  above  elevations  given  for  the  Sorata  and  Illimani  are 
3960  feet  and  2851  feet  too  high.  His  map  gives  only 
21,286  feet  for  the  Sorata,  and  21,149  feet  for  the  Illimani. 
A  more  exact  calculation  of  the  trigonometrical  operations 
of  1838  led  Mr.  Pentland  to  these  new  results.  He  ascribes 
an  elevation  of  from  21,700  to  22,350  feet  to  four  summits  of 
the  western  Cordilleras;  and,  according  to  his  data,  the  Peak 
of  Sahama  would  thus  be  926  feet  higher  than  the  Chim- 
borazo,  but  850  feet  lower  than  the  Peak  of  Aconcagua. 

(6)  p.  2—"  The  desert  near  the  basaltic  mountains  of 

Harudsch" 

Near  the  Egyptian  Natron  Lakes,  which  in  Strabo's  time 
had  not  yet  been  divided  into  the  six  reservoirs  by  which 
they  are  now  characterized,  there  rises  abruptly  to  the  north 
a  chain  of  hills,  running  from  east  to  west  past  Fezzan, 
where  it  at  length  appears  to  form  one  connected  range 
with  the  Atlas  chain.  It  divides  in  north-eastern,  as  Mount 
Atlas  does  in  north-western  Africa  the  Lybia,  described  by 
Herodotus  as  inhabited  and  situated  near  the  sea,  from  the 
land  of  the  Berbirs,  or  Biledulgerid,  famed  for  the  abundance 
of  its  wild  animals.  On  the  borders  of  Middle  Egypt  the 
whole  region,  south  of  the  30th  degree  of  latitude,  is  an 
ocean  of  sand,  studded  here  and  there  with  islands  or  oases 
abounding  in  springs  and  rich  in  vegetation.  Owing  to  the 
discoveries  of  recent  travellers,  a  vast  addition  has  been 
made  to  the  number  of  the  Oases  formerly  known,  and  which 
the  ancients  limited  to  three,  compared  by  Strabo  to  spots 
upon  a  panther's  skin.  The  third  Oasis  of  the  ancients,  now 
called  Siwah,  was  the  nomos  of  Ammon,  a  hierarchicsd  seat 
and  a  resting-place  for  the  caravans,  which  inclosed  within 
its  precincts  the  temple  of  the  homed  Ammon  and  the  spring 
of  the  Sun,  whose  waters  were  supposed  to  become  cool  at 
certain  periods.  The  ruins  of  Ummibida  {Omm-Bei/dah) 
incontestably  belong  to  the  fortified  caravanserai  at  the  Temple 
of  Ammon,  and  therefore  constitute  one  of  the  most  ancient 
monuments  which  have  come  down  to  us  from  the  dawn  of 
human  civilization.* 

*  Caillaud,  Voyage  d  Syovjoh,  p.  14 ;  Ideler,  Fundgrvben  dee  Orients 
bd.  iv.  s.  899— 411.' 
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The  -word  Oasis  is  ISgjptian,  and  is  B3monyinoii8  with  Auasis 
and  Hyasis.*  Abulfeda  calls  the  Oases  el-Wah.  In  the 
latter  time  of  the  Ccesars,  malefactors  were  sent  to  the  Oases, 
being  banished  to  these  islands  in  the  sandy  ocean,  as  the 
Spaniards  and  SngHsh  transported  their  malefactors  to  the 
¥aMand  islands  and  New  Holland.  The  ocean  affords  almost 
a  better  chance  of  escape  than  the  desert  surrounding  the 
Oases;  which,  moreover,  diminish  in  fhiitfulness  in  propor- 
tion to  the  greater  quantity  of  sand  incorporated  in  the  soil. 

The  small  mountain  range  of  Harudsch  {IIarudje\)  consists 
of  grote8quely-shai)ed  basaltic  hills.  It  is  the  Mon$  Ater  of 
Pliny,  and  its  western  extremity,  known  as  the  Soudah 
mountain,  has  been  recently  explored  by  my  unfortunate 
Mend,  the  enterprising  traveller  Ritchie.  These  basaltic 
eruptions  in  the  tertiary  limestone,  and  rows  of  hills  rising 
abruptly  from  fissiu*es,  appear  to  be  analogous  to  the  basaltic 
eruptions  in  the  Vicentine  territory. 

Nature  repeats  the  same  phenomena  in  the  most  distant 
regions  of  the  earth.     Homemann  found  an  immense  quantity 
of  petrified  fishes'  heads  in  the  limestone  formations  of  the 
White  Harudsch  {Harudje  el-Abiad),  belonging  probably  to 
the  old  chalk.     Ritchie  and  Lyon  remarked  that  the  basalt 
of  the   Soudah  mountain  was   in  many  places  intimately 
mingled  with  carbonate  of  lime,  as  is  the  case  in  Monte 
Berico  ;    a  phenomenon   that    is  probably  connected   with 
eruptions  through  limestone  strata.     Lyon's  chart  even  indi- 
cates dolomite  in  the  neighbourhood.     Modem  mineralogists 
have  found  syenite  and  greenstone,  but  not  basalt,  in  Egypt. 
Is  it  possible  that  the  true  basalt,  from  which  many  of  the 
ancient  vases  found  in  various  parts  of  the  country  were 
made,  can  have  been  derived  from  a  mountain  lying  so  far 
to  the  west  ?    Can  the  ohsidiua  lapis  have  come  from  there, 
or  are  we  to  seek  basalt  and  obsidian  on  the  coast  of  the 
Red  Sea  ?     The  strip  of  the  volcanic  eruptions  of  Harudsch, 
on  the  borders  of  the  African  desert,  moreover  reminds 
the   geologist  of   augitic  vesicular  amygdaloid,    phonolite, 
and  greenstone   porphyry,   which  are   only  found   on    the 
northern  and  western  limits   of  the   steppes   of  Venezuela 

*  Strab'>,  lib.  ii.  p.  130,  lib.  xvii.  p.  813,  Caa.;  Herod,  lib.  iii.  cap. 
26  p.  207  Wessel. 
t  See  Ritter's  Afrika,  1822,  s.  885,  988,  998,  and  1003. 
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and  of  ihe  plains  of  the  ArkanfwiH,  and  theiefoie,  as  it  were,  on 
the  ancient  coast  chains.* 

(7)  p.  3-—''  When  iuddenfy  deserted  hy  the  tropical  east  wind, 
and  the  sea  is  covered  icith  weeds,*' 

It  is  a  remarkable  phenomenon,  although  one  generally 
known  to  mariners,  that  in  the  neighbourhood  of  the  African 
coast,  (between  the  Canaries  and  the  Cape  de  Verde  islands, 
and  more  especially  between  Cape  Bojador  and  the  mouth  of 
the  Senegal,)  a  westerly  wind  often  prevails  instead  of  the 
usual  east  or  trade  wind  of  the  tropics.  The  cause  of  this 
phenomenon  is  to  be  ascribed  to  the  &r>extending  desert  of 
Zahara,  and  arises  from  the  rarefaction,  and  consequent 
vertical  ascent  of  the  air  over  the  heated  sandy  sur&ce.  To 
fill  up  the  vacuum  thus  occasioned,  the  cool  sea>air  rushes  in, 
producing  a  westerly  breeze,  adverse  to  vessels  sailing  to 
America ;  and  the  marine,  long  before  he  perceives  any  con- 
tinent, is  made  sensible  of  the  effects  of  its  heat-radiating 
sands.  As  is  well  known,  a  similar  cause  produces  that 
alternation  of  sea  and  land  breezes,  which  prevails  at  certain 
hours  of  the  day  and  night  on  all  sea-coasts. 

The  accumulation  of  sea- weed  in  the  neighbourhood  of 
the  western  coasts  of  Africa  has  been  often  referred  to  by 
ancient  writers.  The  local  position  of  this  accimiulation  is 
a  problem  which  is  intimately  connected  with  the  conjec- 
tures regarding  the  extent  of  Phoenician  navigation.  The 
Periplus,  which  has  been  ascribed  to  Scylax  of  Caryanda, 
and  which,  according  to  the  investigations  of  Niebuhr  and 
Letronne,  was  very  probably  compiled  in  the  time  of  Philip 
of  Macedon,  contains  a  description  of  a  kind  of  fucus  sea. 
Mar  de  Sargasso,  beyond  Ceme ;  but  the  locality  indicated 
appears  to  me  very  different  from  that  assigned  to  it  in  the 
work  "Dc  Mirahilibus  Auscultationibus,**  which  for  a  long  time, 
but  incorrectly,  bore  the  great  name  of  Aristotle.f  "  Driven 
by  the  east  wind,"  says  the  pseudo- Aristotle,  "  Phoenician 

*■  Humboldt,  Relai.  ^hist,  t.  ii.  p.  142,  aad  Long's  ExpediUcn  to  Ihe 
Bocky  Mountains,  y.  ii.  pp.  91  and  405. 

f  Compare  Scyl,  Caryand,  Peripl^  in  Hudson,  iK^l.  ii.  p.  53,  with 
Aristot.  de  MiraJb.  Auacalt,  in  Op.  omnia,  ex  rec  Bekkeri,  p.  884, 
§  186. 
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mariners  came  in  a  four  days*  voyage  from  Gkules  to  a  place 
where  the  sea  was  found  covered  with  rushes  and  sea- weed 
{6pvov  Kal  0Gicoff).  The  sea- weed  is  uncovered  at  ebb,  and 
overflowed  at  flood  tide."  Does  he  not  here  refer  to  a  shoal 
lying  between  the  34th  and  36th  degrees  of  hititude  ?  Has 
a  shoal  disappeared  there  in  consequence  of  volcanic  revo- 
lution? Vobonne  refers  to  rocks  north  of  Madeira.*  In 
Scylax  it  is  stated  that  *'ihe  sea  beyond  Ceme  ceases  to  be 
navigable  in  consequence  of  its  great  shallowness,  its  mud- 
diness,  and  its  sea-grass.  The  sea-grass  lies  a  span  thick, 
and  it  is  pointed  at  its  upper  extremity,  so  that  it  pricks.*' 
The  sea- weed  which  is  found  between  Ceme  (the  Phcenician 
station  for  merchant  vessels,  Gaulea;  or,  according  to  Oosse- 
lin,  the  small  estuary  of  Fedallah,  on  the  north-west  coast  of 
Mauritania,)  and  Cape  Verde,  at  the  present  time  by  no 
means  forms  a  great  meadow  or  connected  group,  ^'' mare 
herhtdum^**  such  as  exists  on  the  other  side  of  the  Azores. 
Moreover,  in  the  poetic  description  of  the  coast  given  by 
Pestus  Avienus,f  in  which,  as  Avienus  himself  very  distinctly 
acknowledges,  he  availed  himself  of  the  journals  of  Phoenician 
ships,  the  impediments  presented  by  the  sea- weed  are  described 
with  great  minuteness ;  but  Avienus  places  the  site  of  this 
obstacle  much  further  north,  towards  leme,  the  Holy  Isle. 

Sic  nulla  late  flabra  propellunt  latem. 
Sic  segnis  humor  lequoris  pigri  Btupet. 
Adjicit  et  illud,  plurimum  inter  gurgites 
Esstare  fucum,  et  aaepe  vii^ulti  vice 
Betinere  puppim    .... 
Hsec  inter  undas  multa  csespitem  jaoety 
Eamqae  late  gens  Hibemorum  colitb 

"When  we  consider  that  the  sea- weed  (fucus)  the  mud  or 
slime  (7n7Xi»),  the  shallowness  of  the  sea,  and  the  perpetual 
calms,  are  always  regarded  by  the  ancients  as  characteristic  of 
the  Western  Ocean  beyond  the  Pillars  of  Hercules,  we  feci 
inclined,  especially  on  accoimt  of  the  reference  to  the  calms^ 
to  ascribe  liiis  to  Punic  cimning,  to  the  tendency  of  a  great 
trading  people  to  hinder  others,  by  terriflc  descriptions,  from 
competing  with  them  in  maritime  trading  westwards.  But  even 

*  See  aLao  Edrid,  Oeogr.  Nvh.,  1619,  p.  167. 
t  Ora  Maritima,  v.  109, 122,  388,  and  408. 
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in  the  genuine  writings  of  the  Stagyrite,*  the  same  opinion 
is  retained  regarding  the  absence  of  wind,  and  Aristotle 
attempts  to  explain  a  false  notion,  or,  as  it  seems  to  me,  more 
correctly  speaking,  a  fabulous  mariner's  story,  by  an  hypo- 
thesis regarding  the  depth  of  the  sea.  The  stormy  sea  be- 
tween Gades  and  the  Islands  of  the  Blest  (Cadiz  and  the 
Canaries)  can  in  truth  in  no  way  be  compared  with  the  sea, 
which  lies  between  the  tropics,  ruffled  only  by  the  gentle 
trade- winds  (vents  altsSs),  and  which  has  been  very  charac* 
teristically  named  by  the  Spaniards^  El  Golfo  de  las  Dania^, 

From  very  careful  personal  researches  and  from  compari- 
son of  the  logs  of  many  English  and  French  vessels,  I  am 
led  to  believe  that  the  old  and  very  indefinite  expression 
Mar  de  Sargasso,  refers  to  two  fucus  banks,  the  larger  of 
which  is  of  an  elongated  foim,  and  is  the  easternmost  one, 
lying  between  the  parallels  of  19°  and  34°,  in  a  meridian  7° 
westward  of  the  Island  of  Corvo,  one  of  the  Azores ;  while 
the  smaller  and  westernmost  bank  is  of  a  roundish  form,  and 
is  found  between  Bermuda  and  the  Bahama  Islands  (lat. 
25°— 31'',  long.  66*'— 74°).  The  principal  diameter  of  the 
small  bank,  which  is  traversed  by  ships  sailing  from  Baxo  de 
Plata  (Caye  d' Argent,)  northward  of  St.  Domingo  to  the 
Bermudas,  appears  to  me  to  have  a  N.  60®  E.  direction.  A 
transverse  band  oi fucus  natans,  extending  in  an  east- westerly 
direction  between  the  latitudes  of  25°  and  30°,  connects  the 
greater  with  the  smaller  bank.  I  have  had  the  pleasure  of 
seeing  these  views  adopted  by  my  lamented  friend  Major 
Kennell,  and  confirmed,  in  his  great  work  on  Currents,  by 
many  new  observations.!  The  two  groups  of  sea- weed, 
together  with  the  transverse  band  uniting  them,  constitute 
the  Sargasso  Sea  of  the  older  writers,  and  collectively  occupy 
an  area  equal  to  six  or  seven  times  that  of  Germany. 

The  vegetation  of  the  ocean  thus  offers  the  most  remark- 
able example  of  social  plants  of  a  single  species.  On  the 
main  land  the  Savannahs  or  grass  plains  of  America,  the 
heaths  {er%ceta\  and  the  forests  of  Northern  Europe  and  Asia, 

*  Aristot.  Meteorol.,  ii.  1,  14. 

•f  Acosta,  Hiatoria  natural  y  moral  de  la  a  Indiana,  lib.  iii.  cap.  4. 

j  Compare  Humboldt,  Relation  hiatorique,  t.  i.  p.  202,  and  Examen 
Critique,  t.  iii.  pp.  68-69,  with  Renneirs  Investigation  of  the  Currents 
oj  the  Atlantic  Ocean,  1832,  p.  184. 
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in  which  are  associated  coniferous  trees,  birches,  and  willows, 
produce  a  less  sinking  tinifonnity  than  do  these  thalassophy  tes. 
Our  heaths  present  in  the  north  not  only  the  prcdoniiDating 
Calluna  vulgaris,  but  also  Erica  tetralix,  E.  ciliaiis,  and  E. 
cinerea;  and  in  the  south,  Erica  arborea,  E.  scoparia,  and 
E.  Mediterranea.  The  uniformity  of  the  view  presented  by 
the  Fucus  natans  £9  incomparably  greater  than  that  of  any 
other  assemblage  of  social  plants.  Oviedo  calls  the  fucus 
hanks  "  meadows,"  praderias  de  yerva.  If  we  consider  that 
Pedro  Velasco,  a  native  of  the  Spanish  harbour  of  Palos,  by 
following  the  flight  of  certain  birds  from  Fayal,  discovered 
the  Island  of  Flores  as  early  as  1452,  it  seems  almost  impos- 
sible, considering  the  proximity  of  the  great  fucus  bank  of 
Coivo  and  Flores,  that  no  part  of  these  oceanic  meadows 
should  have  been  seen  before  the  time  of  Columbus  by  Por- 
tuguese ships  driven  westward  by  storms. 

We  learn,  however,  from  the  astonishment  of  the  com- 
panions of  the  admiral,  when  they  were  continuously  sur- 
rounded by  sea- grass  from  the  16th  of  September  to  the  8th 
of  October,  1492,  that  the  magnitude  of  the  phenomenon 
was  at  that  period  unknown  to  mariners.  In  the  extracts 
from  the  ship's  journal  given  by  Las  Casas,  Columbus  cer- 
tainly does  not  mention  the  apj)rehensions  which  the  accumu- 
lation of  sea- weed  excited,  or  the  grumbling  of  his  companions. 
He  merely  speaks  of  the  complaints  and  murmurs  regarding 
the  danger  of  the  very  weak  but  constant  east  winds.  It  wfis 
only  his  son,  Fernando  Colon,  who  in  the  history  of  his 
father's  life,  endeavoured  to  give  a  somewhat  dramatic  delinea- 
tion of  the  anxieties  of  the  sailors. 

According  to  my  reseai'ches,  Columbus  made  his  way 
through  the  great  fucus  bank  in  the  year  1492,  in  latitude 
28^°,  and  in  1493,  in  latitude  37°,  and  both  times  in  the 
longitude  of  38°-41°.  This  can  be  established  with  tolerable 
certainty  from  the  estimation  of  the  velocity  recorded  by 
Columbus,  and  "the  distance  daily  sailed  over;"  not  indeed 
Dy  dropping  the  log,  but  by  the  information  afforded  by  the 
running  out  of  half-hour  sand-glasses  {ampolletas).  The  first 
certain  and  distinct  account  of  the  log,  {catena  delta  poppa,) 
^hichl  have  found,  is  in  the  year  1521,  in  Pigafetta's  Journal 
of  Magellan's  Circumnavigation  of  the  World.*  The  deter- 
*  See  Cosmos,  vol.  ii.  p.  631,  and  note;  Bohn's  edition. 
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miiiation  of  the  ship^s  plaee  during  the  days  in  wbi<^  Colma- 
bus  was  crosBiiig  the  great  bank  is  the  more  important, 
becauae  it  shews  us  that  for  three  oenturies  and  a  half  the 
total  accumulation  of  these  sociaUy-liidng  thalassophytes, 
(whether  a»aeqiient  on  the  local  cbara^^r  of  the  sea's  bottom. 
or  on  the  directLcm  of  the  reenrrait  Gulf  streanr,)  has  re- 
nuuned  at  the  same  point.  Sngh  eridences  of  the  persistence 
of  great  natmral  phenomena  donUy  arrest  the  attention.of  the 
natural  philosopher,  whrai  they  occur  in  the  eyer-moving 
oceanic  elem^it.  Althoi^  the  limits  oi  the  fucus  banks 
oseillate  considerably,  in  accordance  with  the  strength  and 
direction  of  long  predominating  winds,  yet  we  may  still,  in  the 
middle  of  the  nineteenth  century,  take  the  meridian  of  41° 
west  of  Paris  (or  8°  38*  west  of  Greenwich)  as  the  principal  • 
axis  of  the  great  bank.  Columbas,  with  his  \md  imaginatiYe 
force,  associated  the  idea  <^  the  position  of  this  bank  with  the 
great  physical  line  of  demarcation,  which  according  to  him, 
*'  separated  the  globe  into  two  parts,  and  was  intimately  con* 
nected  with  the  dianges  of  magnetic  deviation  and  of  climatic 
crlations."  Columbus  when  he  was  uncertain  regarding  the 
longitude,  attempted  to  determine  his  place  (Febn^ry,  1493,) 
by  the  appearance  of  the  first  floatrog  masses  of  tangled  weei 
{de  laprimera  yerva)  on  the  eastern  border  of  the  great  Corvo 
bank.  The  physical  line  of  demarcation  was,  by  the  pow- 
erful influence  of  the  Admiral,  converted  on  the  4th  of  May, 
1493,  into  a  political  one,  in  the  celebrated  line  of  demar- 
cation  between  the  Spanish  and  Portuguese  rights  of  pos- 
session*. 

(8)  p.  3—."  The  Nomadic  Tribes  of  Tibbos  and  Tuaryks^ 

These  two  nations,  which  inhabit  the  desert  between 
Bornou,  Fezzan,  and  Lower  Egypt,  were  first  made  more 
aecm-ately  known  to  us  by  the  travels  of  Homemann  and 
Lyon.  The  Tibbos  or  Tibbous  occupy  the  eastern,  and  the 
Tuaiyks  (Tueregs)  the  western  portion  of  the  great  sandy 
ocean.  The  former,  from  their  habits  of  constant  movii]^ 
were  named  by  the  other  tribes-  "bii-ds*"  The  Tuaryks  are 
subdivided  into  two  tribes— the  Aghadez  and  the  Tagazi. 
These  are  often  caravan  leaders,  and  merchants.     They  speak: 

*  See  my  Examen  OriU^pue,  t.  iii  pp.-  QA — 99 ;  and  OoemOBj  vol.  iL 
p.  655.     BohnfseditioBc 


ILIiTTSTBAXIOKS   (9).      THE   CAMEL.  51 

ihe  same  langoage  as  the  Berbers,  and  undoubtedly  belong  to 
the  primitiYe  Lybian  races.  They  present  the  remarkable 
phyfiiological  phenomenon  that»  according  to  the  charaotor  of 
the  climate,  llie  different  tribes  vary  in  oomj^xion  from  a 
white  to  a  yellow,  or  even  almost  black  hue;  but  they  noTer 
have  woolly  hair  or  negro  features.* 

(9^)  p.  3".—"  The  ship  of  the  desert:' 

In  the  poetry  of  the  East,  the  camel  is  designated  as  ike 
land'Ship,  or  the  ship  of  the  desert  {SeJymet*eUbadyet\), 

The  camel  is,  however,  not  only  the  carrier  in  the  desert, 
and  the  medium  for  maintAining  oomnumication  between 
different  countries,  but  is  ako,  as  Carl  Bitter  has  shown  in 
his  admirable  treatise  on  the  sphere  of  dbtribntion  of  this 
animal,  '^  the  main  requirement  of  a  nomadic  mode  of  life  in 
the  patriarchal  stage  of  national  development,  in  the  torrid 
regions  of  our  planet,  where  rain  is  either  wholly  or  in  a 
great  degree  absent.     No  animal's  life  is  so  doe^y  associated 
by  natural  bonds  with  a  certain  primitive  stage  of  the  deve- 
lopment of  the  life  of  man,  as  that  of  the  camel  among  the 
Bedouin  tribes,  nor  has  any  other  been  established .  in  like 
manner  by  a  continuous  historical  evidence  of  several  thousand 
years." J      "The  camel  was  entirely  unknown  to  the  culti- 
vated people  of  Carthage  through  aU  the  centuries  of  their 
ilourishing  existence,  until  tho  destruction  of  the  city.      It 
was  first  brought  into  use  for  armies  by  the  Marusians,  in 
Western  Lybia,  in  the  times  of  the  CaBsars ;  perhaps  in  con- 
sequence of  its  employment  in  commercial  undertakings  by 
the   Ptolemies,  in  the  vaUey  of  the  Nile.     The   Guanches, 
inhabiting  the  Canary  Islands,  who  were  probably  related  to 
the  Berber  race,  were  not  acquainted  with  the  camel  l)efore 
the  fifteenth  century,  when  it  was  introduced  by  Norman 
conquerors  and  settlers.     In  the  probably  very  limited  com- 
munication of  the  Guanches  with  the  coast  of  Africa,  the 
smaUness  of  their  boats  must  necessarily  have  impeded  the 
transport  of  lai'ge  animals.     The  true  Berber  race,  which  was 
dilfiised  throughout  the  interior  of  Northern  Afirica^  and  to 
which  the  Tibhos-and  Tuaryks,  as  already  observed^  belong, 

*  JShBpl&rcUi(mr*c%entsrliqusde  VAlgSrie,  t.  ii  p.  343. 

+  Ghardin,  Voyages,  nouv.  6d.  par  Langl^s,  1811.  t.  iiivp.  3?6» . 

I  Asien,  Bd.  viu.,  Abth.  1,  1847,  s.  610,  768. 
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is  probably  indebted  to  the  use  of  the  camel  throughout  the 
Lybian  desert  and  its  oases,  not  only  for  the  advantages  of 
internal  communication,  but  also  for  its  escape  from  com- 
plete annihilation  and  for  the  maintenance  of  its  national  ex- 
istence to  the  present  day.  The  use  of  the  camel  continued, 
on  the  other  hand,  to  be  unknown  to  the  negi'O  races,  and  it 
"was  only  in  company  with  the  conquering  expeditions  and 
proselyting  missions  of  the  Bedouins  through  the  whole  of 
Northern  Africa,  that  the  useful  animal  of  the  Nedschd,  of 
the  Nabatheans,  and  of  all  the  districts  occupied  by  Aramean 
races,  spread  here,  as  elsewhere,  to  the  westward.  The 
Goths  brought  camels  as  early  as  the  fourth  century  to  the 
Lower  Istros  (the  Danube),  and  the  Ghaznevides  transported 
them  in  much  lai^er  numbers  to  India  as  far  as  the  banks  of 
the  Ganges."  We  must  distinguish  two  epochs  in  the  distri- 
bution of  the  camel  throughout  the  northern  part  of  the  Afi-ican 
continent;  the  first  under  the  Ptolemies,  which  operated 
through  (>|rrene  on  the  whole  of  the  north-west  of  Africa,  and 
the  second  under  the  Mahommedan  epoch  of  the  conquering 
Arabs. 

It  has  long  been  a  matter  of  discussion,  whether  those 
domestic  animals  which  were  the  earliest  companions  of 
mankind,  as  oxen,  sheep,  dogs,  and  camels,  are  still  to  be 
met  with  in  a  state  of  original  wildness.  The  Hiongnu,  in 
Eastern  Asia,  are  among  the  nations  who  earliest  trained  wild 
camels  as  domestic  animals.  The  compiler  of  the  great 
Chinese  work,  Si-^u-wen-kten-lo*,  states  that  in  the  middle  of 
the  eighteenth  century,  wild  camels,  as  well  as  wild  horses 
and  wild  asses,  still  roamed  over  Eastern  Turkestan.  Hadji 
Chalfa,  in  his  Turkish  Geography,  written  in  the  seventeentii 
century,  speaks  of  the  very  frequent  hunting  of  the  wild  camel 
in  the  high  plains  of  Kashgar,  Turfan,  and  Khotan.  Schott 
finds  in  the  "writings  of  a  Chinese  author,  Ma-dschi,  that  wild 
camels  exist  in  the  countries  north  of  China  and  west  of 
the  basin  of  the  Hoang-ho,  in  Ho-si  or  Tangut.  Cuvierf 
alone  doubts  the  present  existence  of  wild  camels  in  the  inte- 
rior of  Asia.  He  believes  that  they  have  merely  "  become 
wild;"  since  Calmucks,  and  others  professing  kindred  Bud- 

*  Hiatoria  Begimium  Occidentalium,  quae  Si-yu  vocantur,  visu  et 
audiiu  eognitarum. 

+  JRigne  animal,  t.  i.  p.  257. 
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dhi'st  doctrinesy  set  camels  and  other  animals  at  liberty,  in 
order  "  to  acquire  to  themselves  merit  for  the  other  world." 
!Ilic  Ailanitic  Gulf  of  the  Nabatheans  was  the  home  of  the  wild 
Arabian  camel,  according  to  Greek  witnesses  of  the  times  of 
Ailemidorus  and  Agatharchides  of  Cnidus.*  The  discovery 
of  fossil  camel-bones  of  the  ancient  world  in  the  Sewalik  hills 
(which  are  projecting  spurs  of  the  Himalaya  range),  by  Cap- 
tain Cautley  and  Dr.  Falconer,  in  1834,  is  especially  worthy  of 
notice.  These  remains  were  found  with  antediluvian  bones  of 
mastodons,  true  elephants,  giraffes,  and  a  gigantic  land  tortoise 
{Colo38ochelys^,  twelve  feet  in  length  and  six  feet  in  height. f 
This  camel  of  the  ancient  world  has  been  named  Cameltts 
siviihnsis^  although  it  does  not  show  any  great  difference  from 
the  still  living  Egyptian  and  Bactrian  camels  with  one  and 
two  humps.  Forty  camels  have  very  recently  been  introduced 
into  Java,  from  TeneriffeJ.  The  first  experiment  has  been 
made  in  Samarang.  In  like  manner,  reindeer  were  only 
introduced  into  Iceland  from  Norway  in  the  course  of  the  last 
century.  They  were  not  found  there  when  the  island  was 
first  colonised,  notwithstanding  its  proximity  to  East  Green- 
land, and  the  existence  of  floating  masses  of  ice.§ 

(10)  p.  ^~^'^  Between  the  Altai  and  the  Kuen4un,** 

The  great  higliland,  or,  as  it  is  commonly  called,  the  mountain 
plateau  of  Asia,  which  comprises  the  lesser  Bucharia,  Songaria, 
Thibet,  Tangut,  and  the  Mogul  country  of  the  Chalcas  and 
Olotes,  is  situated  between  the  36th  and  48th  degrees  of  north 
latitude  and  the  meridians  of  81°  and  118°  E.  long.  It  is 
an  erroneous  idea  to  represent  this  part  of  the  interior  of  Asia 
as  a  single,  undivided  mountainous  swelling,  continuous  like 
the  plateaux  of  Quito  and  Mexico,  and  situated  from  seven  to 
upwards  of  nine  thousand  feet  above  the  level  of  the  sea.  I 
have  already  shown  in  my  *^ Researches  respecting  the  Mountains 
of  Northern  India,\y*  that  there  is  not  in  this  sense  any  con- 
tinuous mountain  plateau  in  the  interior  of  Asia. 

*  ratter,  Asien,  Bd.  viii.  b.  670,  672,  and  746. 

f  Humboldt,  Cosmos,  Bohn's  ed.,  vol.  i.  p.  281. 

X  Singapore  Journal  of  the  Indian  ArdUpelagOf  1847,  p.  286. 

§  Sartorius  von  Waltershausen,  PhysiscJi-geographische  Skizze  von 
Island,  1847,  8.  41. 

II  Humboldt,  Premier  Mdmoire  sur  les  Montagnes  de  VInde,  in  the 
Annales  de  Chimie  et  de  Physique,  t.  iii  1816,  p.  303;  Second  Md- 
moire, t.  xiv.  1820,  pp.  5—55. 
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My  views  c(jnceming  the  geographical  distribatfion  of  plants, 
and  the  mean  degree  of  temperature  requisite  for  certain  kinds 
of  cultivation,  had  early  led  me  to  entertain  considerable 
doiib*  s  regarding  the  continuity  of  a  great  Tartarian  plateau  be- 
tween the  Himalaya  and  the  chain  of  the  Altai.  This  plateau 
continuefd  to  be  characterized,  as  it  had  been  described  by 
Hippocrates,  as  "  the  high  and  naked  plains  of  Seythia,  which, 
without  being  crowned  with  mountains,  rise  and  extend  to 
beneath  the  constellation  of  the  Bear."*  Klaproth  has  the  un- 
deniable merit  of  having  been  the  first  to  make-  us  acquainted 
with  the  true  position  and  prolongation  of  two  great  and 
entirely  distinct  chains  of  mountains, — ^the  Kuen-lim  and  the 
Thian-schan,  in  a  part  of  Asia  which  •  better  deserves  to  be 
termed  '♦  central,"  than  Kashmeer,  Baltistan,  and  the  Bacred 
Lakes  of  Thibet  (the  -Manasa  and  the  Ravanahneda).  The 
importance  of  the  Celestial  Mountains  (the  Thian-schad^  had 
indeed  been  already  surmised  by  Pallas,  without  his  being 
conscious  of  their  volcanic  character  ;  but  this  highly- gifted 
investigator  of  nature,  led  astray  by  the  hypotheses  of  the  dog- 
matic and  fantastic  geology  prevalent  in  his  time,  and  firmly 
believing  in  "  chains  of  mountains  radiating  from  a  centre," 
saw  in  the  Bogdo  Oola  (the  Mons  Augttstus,  or  culminating 
point  of  the  Thian-schan,)  such  "a  central  node,  whence  all 
the  other  Asiatic  mountain  chains  diverge  in  rays,  and  which 
dominates  over  all  the  rest  of  the  continent !" 

The  erroneous  idea  of  a  single  boundless  and  elevated 
plain,  occupying  the  whole  of  Central  Asia,  the  "  Plateau  de 
la  Tartaric ^^  originated  in  France,  in  the  latter  half  of  the 
eighteenth  century.  It  was  the  result  of  historical  combina- 
tions, and  of  a  not  sufficiently  attentive  study  of  the  writings 
of  the  celebrated  Venetian  traveller,  as  well  as  of  the  naive 
relations  of  those  diplomatic  monks  who,  in  the  thirteenth 
and  fourteenth  centuries  (thanks  to  the  unity  and  extent  of 
the  Mogul  empire  at  that  time),  were  able  to  traverse  almost 
the  whole  of  the  interior  of  the  continent,  from  the  ports  of 
Syria  and  of  the  Caspian  Sea  to  the  east  coast  of  China,  washed 
by  the  great  ocean.  If  a  more  exact  acquaintance  with  the 
language  and  ancient  literature  of  India  were  of  an  older  date 
among  us  than  half  a  century,  the  hypothesis  of  this  central 
plateau,  occupying  the  wide  space  between  the  Himalaya  and 

•  Dc  A'4re  et  Aquis,  §  xcvi.  p.  74. 
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the  soodi  of -Siberia,  iroiild  no  doabt  have  eonght  support 
horn  some  ancient  and  venerable  authority.     The  poem  of 
the  MahaUiarata  appears,  in  the  geographical  fragment  Hhtsch- 
maJcanda,  to  describe  "  Mem''  not- so  much  as  a  mountain  as 
an  enormous  swelling  of  the  land,  which  suf^es  with  water 
the  sources  of  the  Ganges,  those  of  the  Bhadrasoma  (Irtysch), 
and  those  of  the  forked  Oxus.     These  phjsico-geographical 
Tiews  were  inteimingled  in  Europe  with  ideas  of  other  kinds, 
and  with  mythical  reveries  on  the  origin  of  mankind.    The  lofty 
regions  from  which  the  waters  -were  supposed  to  have  first 
retreated  (for  geologists  in  general  were  long  averse  to  the 
theories  of  eleirati<Hi)  must  also  have  received  the  first  germs 
of  civilization.     Hebraic  systems  of  geology,  based  on  ideas 
of  a  deluge,  and  supported  by  local  traditions,  favoured  these 
assumptions.        The  intimate   connexion  between  time   and 
space,  betweoi  the  beginning  of  social  order  and  the  plastic 
condition  of  the  surfiice  of  the  earth,  lent  a  -peculiar  import- 
ance and -an  almost  moral  interest  to  Ute  Plateau  of  Tartary, 
■which  was  supposed  to  be  characterized  by  uninterrupted 
continuity.      Acquisitions  of  positive  knpwledge, — the  late 
Jnatured  fruit  of  scientific  travels  and  direct  measurements, — 
^ith  a  fundammtal  study  of  the  languages  and  literature  of 
Asia,  and  more  especially  of  China,  have  gradually  demon- 
strated the  inaccuracy  and  exaggeration  of  those  wild  hypo- 
theses.    The  mountain  plains  {opowtbta)  of  Central  Asia  are 
no  longer  regarded  as  the  cradle  of  human  civilization,  and 
the  primitive  seat  of  all  arts  and  sciences.     The  ancient  nation 
of  Bailly*s  Atlantis,  which  d'Alembert  has  happily  described 
as   "  having  taught  us  everything  but  its  own  name   and 
existence,"  has  vanished.      The  inhabitants  of  the  Oceanic 
Atlantis  were  already  treated,  in  the  time  of  Fosidonius,  as 
having  a  merely  apocryphal  existence.* 

A  plateau  of  considerable  but  veiy  unequal  elevation  runs 
with  little  interruption,  in  a  S.S.W.-N.N.E.  direction,  from 
Eastern  Thibet  towards  the  mountain  node .  of  Kentei,  south 
of  Lake  Baikal,  and  is  known  by  the  names  of  Gobi,  Scha-mo, 
(sand  desert,)  Scha-ho,  (sand  river,)  and  Hanhai.  This  swell- 
ing of  the  ground,  which  is  probably  more  ancient  than  the 
elevation  of  the  moimtain'-chains  by  which  it  is  intersected,  is 
situated,  as  we  have  already  remarked,  between  81°  and  118° 
*  Strabo,  lib.  ii.  p.  102;  and  lib.  xiii.  p.  598,  Caa&ub. 
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oast  longitude  from  Greenwich.  Measured  at  right  angles  to 
its  longitudinal  axis,  its  breadtli  in  the  south,  between  Ladak, 
Gertop,  and  Hlassa  (the  seat  of  the  great  Lama),  is  720  miles; 
between  Hami  in  the  Celestial  Mountains,  and  the  great  curve 
of  the  Hoang-ho,  near  the  In-schan  chain,  it  is  scarcely  480; 
but  in  the  north,  between  the  Khan^ai,  where  the  great  city 
of  Karakhorum  once  stood,  and  the  chain  of  Khin-gan-Petscha, 
which  runs  in  a  meridian  line  (in  the  part  of  Gobi  traversed  in 
going  from  Kiachta  to  Pekin  by  way  of  Urga),  it  is  760  miles. 
The  whole  extent  of  this  elevated  ground,  which  must  be  care- 
fully distinguished  from  the  more  eastern  and  higher  mountain- 
range,  may  be  approximately  estimated,  including  its  deflec- 
tions, at  about  three  times  the  area  of  France.  The  map  of 
the  mountain-ranges  and  volcanoes  of  Central  Asia,  which  I 
constructed  in  1839,  but  did  not  publish  until  1843,  shows  in 
the  clearest  manner  the  hypsometric  relations  between  the 
mountain-ranges  and  the  Gobi  plateau.  It  was  founded  on 
the  critical  employment  of  all  the  astronomical  determinations 
accessible  to  me,  and  on  many  of  the  very  rich  and  copious 
orographic  descriptions  in  which  Chinese  literature  abounds, 
and  which  were  examined  at  my  request  by  Klaproth  and  Sta- 
nislaus Julien.  My  map  marks  in  prominent  characters  the 
mean  direction  and  the  height  of  the  mountain-chains,  toge- 
ther with  the  chief  features  of  the  interior  of  the  continent  of 
Asia  from  30  to  60  degrees  of  latitude,  between  the  meridians 
*of  Pekin  and  Cherson.  It  difiers  essentially  from  any  map 
hitherto  published. 

The  Chinese  enjoyed  a  triple  advantage,  by  moans  of 
which  they  were  enabled  to  enrich  their  earliest  literature 
with  so  considerable  an  amount  of  orographic  knowledge  rc- 
:gnrding  Upper  Asia,  and  more  especially  those  regions  situated 
between  the  In-schan,  the  alpine  lake  of  Khuku-noor,  and 
the  shores  of  the  Hi  and  Tarim,  lying  north  and  south  of  the 
Celestial  Moimtains,  and  which  were  so  little  known  to 
Western  Europe.  These  three  advantages  were,  besides  tlie 
peaceful  conquests  of  the  Buddhist  pilgrims,  the  wai'Kke 
expeditions  towards  the  west  (as  early  as  the  dynasties  of 
Han  and  Thang,  one  hundred  and  twenty-two  years  before  our 
era,  and  again  in  the  ninth  centiuy,  when  conquerors  ad- 
vanced as  &r  as  Fei^hana  and  the  shores  of  the  Caspian  Sea); 
the  religious  interest  attached  to  certain  high  mountain  sum- 
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mits,  on  account  of  the  periodical  performance  of  sacrifices,  in 
accordance  with  pre>existing  enactments ;  and  lastly,  the  early 
and  generally  known  use  of  the  compass  for  determining  the 
direction  of  mountains  and  rivers.  This  use,  and  the  know* 
ledge  of  the  south-pointing  of  the  magnetic  needle,  twelve 
centiuries  before  the  Christian  era,  gave  a  great  superiority 
to  the  orographic  andhydrographic  descriptions  of  the  Chinese 
over  those  of  Greek  and  Roman  authors,  who  treated  less  fre- 
quently of  subjects  of  this  nature.  The  acute  observer  Strabo 
was  alike  ignorant  of  the  direction  of  the  Pyrenees  and  of 
that  of  the  Alps  and  Apennines.* 

To  the   lowlands  belong  almost  the  whole  of  Northern 
Asia  to  the  north-west^  of  the  volcanic  Celestial  Mountains 
(Thian-schan) ;  the  steppes  to  the  north  of  the  Altai  and 
the   Sayanic   chain;   and  the  countries  which  extend  from 
the  mountains  of  Bolor,  or  Bulyt-tagh  (Cloud  Mountains  in 
the  Uigurian  dialect),  which   run   in  a  north  and   south 
direction,  and  from  the  upper  Oxus,  whose  sources  were  dis- 
covered in  the  Pamershian  Lake,  Sir-i-kol  (Lake  Victoria), 
by  the  Buddhist  pilgrims  Hiuen-thsang  and  Song-yun  in  518 
and  629,  by  Marco  Polo  in  1277,  and  by  Lieutenant  Wood  in 
1838,  towards  the  Caspian  Sea;  and  fix)m  Lake  Tenghiz  or 
Balkasch,  through  the  Kirghis  Steppe,  towards  the  Aral  and 
the  southern  extremity  of  the  Ural  Mountains.     In  the  vicinity 
of  mountainous  plains,  whose  elevation  varies  from  6000  to 
more  than  10,000  feet  above  the  sea's  level,  we  may  assuredly 
be  allowed  to  apply  the  term  lowlands  to  districts  which  are 
only  elevat;ed  from  200  to  1200  feet.      The  first  of  these 
heights  correspond  with  that  of  the  city  of  Mannheim,  and 
the  second  with  that  of  Geneva  and  Tubingen.     If  we  extend 
the  application  of  the  word  plateau,  which  has  so  frequently 
been  misused  by  modem  geographers,  to  elevatio^M^f  the 
Boil  which  scarcely  present  any  sensible  difference  i|i  the  cha- 
racter of  the  vegetation  and  climate,   physical  ^ography, 
owing  to  the  indefiniteness  of  the  merely  relatively  important 
terms  of  hiffh  and  low  land,  will  be  unable  to  distinguish 
the  connexion  between  elevation  above  the  sea's  level  and 
climate,  between  the  decrease  of  the  temperature  and  the 
increase  in  elevation.     When  I  was  in  Chinese  Dzungarei, 

*  Compare  Strabo,  lib.  ii.  pp.  71, 128;    lib.  iii.  p.  137;    lib.  iv.  pp. 
199,  202;  lib.  v.  p.  211,  Casaub. 
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between  the  boxmdaries  of  "Siberia  and  Lake  Saysan  (Dsai- 
sang),  at  an  equal  distance  from  the  leySea  and  the  mouth  of 
the  Ganges,  I  might  assuredly  consider  myself  to  be  in  Central 
Asia.  The  barometei*,  however,  soon  showed  me  that  the 
eleyation  of  the  plains  watered  by  the  Upper  Irtysch  between 
Ustkamenogorsk  and  the  Chinese  Dzongarian  post  of  Choni- 
mailachu  (the  sheep,  bleating)  was  scarcely  as  much  as  from 
850  to  1 1 70  feet.  Pansner's  earlier  barometric  determinations 
of  height,  which  were  'first  made  known  After  my  expedition, 
have  been  confirmed  by  my  own  observations.  Both  afifiord  a 
refutation  of  the  hypotheses  of  Chappe  D'Auteroehe  (based  on 
calculations  of  the  fall  of  rivers)  regarding  the  elevated  position 
of  the  shores  of  the  Irtysch,  in  Southern  Siberia.  Even 
^rther  eastward,  the  Lake  of  Baikal  is  only  1-420  feet  above 
the  level  of  the  sea. 

In  order  to  associate  the  idea  of  the  relation  between  low- 
lands and  highlands,  and  of  the  successive  gradations  in  the 
elevation  of  the  soil,  with  actual  data  based  on  accurate  mea- 
surements,  I  subjoin  a  table,  in  which  the  heights  of  the  ele- 
vated plains  of  Europe,  Africa,  and  America  are  given  in  an 
ascending  scale.  With  these  numbers  we  may  then  further 
compare  all  that  has  as  yet  been  made  known  regarding  the 
mean  height  of  the  Asiatic  plains,  or  true  lowlands, 

Toises.  Feet. 

Plateau  of  Auvergne          .         .         .         .170  1,087 

„       of  Bavaria 260  1,663 

„       ofCastille 860  2,238 

„       of  Mysore 460  2,942 

„       ofOaracaa   .....  480  3,070 

„       of  Popayan 900  5,755 

„       of  the  vicinity  of  the  Lake  of  Tzana, 

in  Abyssinia    ....  950  6,075 

„       of  the  Orange  Kiver  (in  South  Africa)  1000  6,395 

„       of  Axum  (in  Abyssinia)          .         .  1100  7,034 

„       of  Mexico 1170  7,482 

of  Quito 1490  9,628 

„       of  the  Province  de  los  Pastes  .          .  1600  10,231 

„       of  the  vicinity  of  the  Lake  of  Titicaca  2010  12,853 

No  portion  of  the  so-called  Desert  of  Gobi,  which  con- 
sists in  part  of  fine  pasture  lands,  has  been  so  thoroughly 
investigated  in  relation  to  its  differences  of  elevations  as  the 
zone  which  extends  over  an  area  of  nearly  600  miles,  be- 
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tween  the  sources  of  the  Selenga  and  the  Chinese  wall.  A 
yery  accurate  barometrioal  leyeUing  was  executed,  under  the 
auspiees  of  the  Academy  of  St.  Petersburgh,  by  two  distin- 
guished savans — ^the  astronomer  George  Fuss,  and  the  beta- 
nist  Bunge.  They  accompanied  a  mission  of  Greek  monks  to 
Pekin,  in  the  year  18d2,  in  order  to  establish  there  one  of 
those  -magnetic  'stations  whose  construction  I  had  recom- 
mended. 'The  mean  height  of  this  portion  of  the  Desert  of 
Gobi  amounts  har%  to  4963  feet,  and  not  to  8000  or  8500 
feet,  as  had  been  too  hastily  concluded  from  the  measure- 
meiLts  of  contiguous  mountiun  summits  by  the  Jesuits  Qer- 
bilkm  and  Verbiest.  The  surface  of  the  Desert  of  Gobi  is  not 
more  than  -2568  feet  abore  the  level  of  the  sea  between  Erghi, 
Durma,  and  *Bcharaburguna ;  and  scarcely  more  than  320 
feet  higher  than  the  plateau  of  Madrid.  Ei^hi  is^sitaated 
midway,  in  46®  31' north  lat.,  and  111°  26^  east  long.,  in  a 
depression  of  the  land  extending  in  a  direction  from  south- 
west to  north-east  over  a  breadth  of  more  than  240  miles. 
An  ancient  Mongolian  saga  designates  this  spot  as  the 
former  gite  of  a  large  inland  sea.  Reeds  and  saline  plants, 
generally  of  the  same  species  as  those  found  on  the  low  shores 
of  the  Caspian  Sea,  are  here  met  with ;  while  there  are  in 
this  central  part  of  the  desert  several  small  saline  lakes,  the  salt 
of  which  is  carried  to  China.  According  to  a  singular  opinion 
prevalent  among  the  Mongols,  the  ocean  will  at  some  period 
return,  and  again  establish  its  dominion  in  Gobi.  Such  geo- 
logical reveries  remind  us  of  the  Chinese  traditions  of  the 
hitter  lake,  in  the  interior  of  Siberia,  of  which  I  have  else- 
where spoken.* 

The  basin  of  Kashmir,  which  has  been  so  enthusiasti- 
cally praised  by  Bernier,  and  too  moderately  estimated  by 
Victor  Jaoquemont,  has  also  given  occasion  to  great  hyp- 
sometric exaggerations.  Jacquemont  found  by  an  accu- 
rate barometric  measurement  that  the  height  of  the  Wulur 
Lake,  in  the  valley  of  Kashmir,  near  the  capital  Sirinagur, 
was  5346  feet.  Uncertain  determinations  by  the  boiling 
point  of  water  gave  Baron  Carl  von  Hiigel  6819  feet,  and 
Lieutenant  Cunningham  only  6062  feet.f     The  mountainous 

*  Humboldt,  Asie  centrcUej  t.  ii.  p.  141;  Klaproth,  Asie  polyglotta, 
p.  232. 

t  Compare  my  Asie  eentrcUe,  t.  iii.  p.  310,  with  the  Journal  of  the 
AsicUic  Soc.  qf  Bengal,  vol.  x.  1841,  p.  114. 
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districts  of  Kashmir,  which  has  excited  so  great  an  interest 
in  Germany,  and  whose  climatic  advantages  have  lost  some- 
what of  their  reputation  since  Carl  von  Hiigel's  account  of 
the  four  months  of  winter  snow  in  the  streets  of  Sirinagur,* 
does  not  lie  on  the  high  crests  of  the  Himalaya,  as  has  com- 
monly been  supposed,  but  constitutes  a  true  cauldron,  like 
valley  on  their  southern  declivity.  On  the  south-west,  where 
the  rampart-like  Pir  Panjal  separates  it  from  the  Indian  Pun. 
jaub,  the  snow-crowned  summits  are  covered,  according  to 
Vigne,  by  basaltic  and  amygdaloid  formations.  The  latter 
are  very  characteristically  termed  by  the  natives  schischak 
det/Uf  or  devil's  pock-marks.f  The  charms  of  the  vegetation 
have  also  been  very  differently  described,  according  as  tra- 
vellers passed  into  Kashmir  from  the  south,  and  left  behind 
them  the  luxuriant  and  varied  vegetation  of  India;  or  from 
the  northern  regions  of  Turkestan,  Samarkand,  and  Ferghana. 
Moreover,  it  is  ODly  very  recently  that  we  have  obtained 
a  clearer  view  regarding  the  elevation  of  Thibet,  the  level  of 
the  plateau  having  long  been  unciitically  confounded  with 
the  mountain  tops  rising  from  it.  Thibet  occupies  the  space 
between  the  two  great  chains  of  the  Himalaya  and  the  Kuen- 
liin,  and  forms  the  elevated  ground  of  the  valley  between 
them.  The  land  is  divided  from  east  to  livest,  both  by  the 
inhabitants  and  by  Chinese  geographers,  into  three  parts. 
We  distinguish  Upper  Thibet,  with  its  capital,  H'lassa  (pro- 
bably 9592  feet  high) ;  Middle  Thibet,  with  the  town  of  Leh 
or  Ladak  (9995  feet) ;  and  Little  Thibet,  or  Baltistan,  called 
the  Thibet  of  Apricots  (Sari-Butan),  in  which  lie  Iskardo 
(6300  feet),  Gilgit,  and  south  of  Iskardo,  but  on  the  left  bank 
of  the  Indus,  the  plateau  Deotsuh,  whose  elevation  was  deter- 
mined by  Vigne  (1 1 ,977  feet).  On  carefully  examining  all  the 
notices  we  have  hitherto  possessed  regarding  the  three  Thi- 
bets,  and  which  will  have  been  abundantly  augmented  during 
the  present  year  by  the  brilliant  boundary  surveying  expedi- 
tion voider  the  auspices  of  the  Governor-general,  Lord  Dal- 
housie,  we  soon  become  convinced  that  the  region  between 
the  Himalaya  and  the  Kuen-lun  is  no  unbroken  table-land, 
but  that  it  is  intersected  by  mountain  groups,  which  im- 
doubtedly  belong  to  perfectly  distinct  systems  of  elevation. 

*  See  his  Kashmir,  Bd.  il  b.  196. 

+  Vigne,  Travel*  in  Kashmir,  1842,  vol.  i.  pp.  237—293. 
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Actual  plains  are  very  few  in  number:  the  most  considerable 
are  those  between  Gertop,  Daba,  Schang-thung  (the  Shep- 
herd's Plain),  the  native  country  of  the  shawl-goat,  and 
Schipke  (10,449  feet);  those  round  Ladak,  which  attain  an 
elevation  of  13,429  feet,  and  must  not  be  confounded  with 
the  depressed  land  in  which  the  town  lie^ ;  and  finally,  the 
plateau  of  the  Sacred  Lakes,  Manasa  and  Ravanahrada  (pro- 
bably 14,965  feet),  which  was  visited  by  Father  Antonio  do 
Andrada  as  early  as  the  year  1625.  Other  parts  are  entirely 
filled  with  compressed  mountain  masses,  "  rising,"  as  a  recent 
traveller  observes,  "  like  the  waves  of  a  vast  ocean."  Along 
the  rivers,  the  Indus,  the  Sutledge,  and  the  Yaru-dzangbo- 
tschu,  which  was  formerly  regarded  as  identical  with  the 
Buramputer  (or  correctly  the  Brahma-putra),  points  have 
been  measured  which  are  only  between  6714  and  8952  feet 
above  the  sea ;  and  the  same  is  the  case  with  the  Thibetian 
villages  Pangi,  Kunawur,  Kelu,  and  Murung.*  From  many 
carefully  coUected  determinations  of  heights,  I  think  that 
we  are  justified  in  assuming  that  the  plateau  of  Thibet 
between  73°  and  85°  east  long,  does  not  attain  a  mean 
elevation  of  11,510  feet:  this  is  hardly  the  elevation  of  the 
fruitfiil  plain  of  Caxamarca  in  Peru,  and  is  1349  and  2155 
feet  less  than  the  plateau  of  Titicaca,  and  of  the  street  pave- 
ment of  the  Upper  Town  of  Potosi  (13,665  feet). 

That  beyond  the  Thibetian  highlands  and  the  Gobi,  whose 
outline  has  been  already  defined,  Asia  presents  considerable 
depressions,  and  indeed  true  lowlands,  between  the  parallels 
of  37°  and  48®,  where  once  an  immeasurable  continuous 
plateau  was  fabulously  supposed  to  exist,  is  proved  by  the 
cultivation  of  plants  which  cannot  flourish  without  a  cer- 
tain degree  of  temperature.  An  attentive  study  of  the  travels 
of  Marco  Polo,  in  which  mention  is  made  of  the  cultivation 
of  the  vine,  and  of  the  production  of  cotton  in  northern  lati- 
tudes, had  long  ago  irected  the  attention  of  the  acute 
Klaproth  to  this  point.  In  a  Chinese  work,  bearing  the  title 
Information  respecting  the  recently  conquered  Barbarians  (Sin- 
kiang-wai-tan-ki-lio),  it  is  stated  that  "  the  country  of  Aksu, 
somewhat  to  the  south  of  the  Celestial  Mountains,  near  the 
rivers  which  form  the  great  Tarim-gol,  produces  grapes, 
pomegranates,  and  numberless  other  fruits  of  singular  excel- 
•  Humboldt,  Asie  Cmtrale,  t.  iii.  pp.  281 — 326. 
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lence;  aka  cottoa  (Gossypium  rdig^oram),  i/vhichooTSsthe 
£eids  like  yellow  clouds.  In  summ^w  tke  hsei  is  extremely 
great,  and  in  winter  there  is  hi^re,  as  at  TurfEtn^  ne^lhar  intense 
cold  nor  heavy  snow."  The  netghbouziiQod  of  Khotan^ 
KaB^gar.and  Yarkand  still,  as  -in  thi&.  time  of :  Alburco  Polo,* 
pays  its  tribute  in  home-grown -cotton.  In  the  oasis  of  HamL 
(Khamil),  above  200  miles  east  of  Aksuv  (Mange  treea,  pome-?, 
granotes^  and  the  6n^  vines  are.  found,  to  flourish^ 

The  products  of  cultivation  whieh  are  here  i»»deedJead.to 
the  h^ef  that  over  extensive  distiiets-the-^e^raticMi^  of  the£8oil 
is  very  slight.     At  so  great  a  distanee  from  the-sea  side, 
and.  in.  the  east^ly  situation  which  so  much  increases  •  the: 
degree- of  winter  cold,  a  plaJ^eau,  as  higk  as  Madrid  or: 
Munich,  mi^t  indeed  have  a  v^y  hot  summer,  but  would 
hardly  have,  in  43°  and  44^  latitude,  an  extremely- mild  and; 
almost  snowless  winter^     I  have  -  seen  a:  high  summer  heat . 
favour  the  cultivation  (^  the  vine,  as  at  the  Cai^)iaife  ^^  83 
feet  below  the  level  of  the  Bkck.  Sea  (at  AiBtraeham,  latitude 
46°  21');  but  the  winter  cold  isr  there  from  —4?  to  —13°. 
Moreover,  the  vine  is  simk  to  a  greater  deptk.  in  the  ^o«nd- 
after  the  month  of  Novembor.     We  can  understand  thiatdd- 
tivated  plants,  which,  as  it  were,  live  only  in  liie  -sumfmer;  as 
the  vine,  the  cotton  plant,  rice,  and  melons,  may  becukivated 
with  success  between  the  latitudes  of  40°  and  44^,  on:  plaiteaux 
at  an  devation  of  mere  than  30001  feet,  and  may  be  favomred 
by  the  aetien  of  radia&t  heat;  but- how  could  tb&  povfigrsnate 
trees  of  Aksu,  and  the  or^age  trees  of  Hiimi,  whose  firuit 
Father  Grosier  extoUed  as  exceUeat,  endure  a  long  and  eevei-e 
winter  (the  necessary  consequence  of  a^  great  elevationj)? 
Carl .  Zimmerman  §  has  -  shewn  it  to  be  extrem^y.  probable 
that  the  Tarim  depression,  or  the  desert-  between  the  nK>un« 
tain  chain  of  'Thian<*sehan  asid  Kuen-likk,  where,  the  steppe 
river  Tarimgol  disdbarges  itself   into,   the    Lake    of   Lop, 
formerly  described  as  an  alpine- lake,  is  hardly   1280  feet, 
above   the  level  of  the  sea^  or  only  twice  the  elevation .  of 
Prague.     Sir.  Alexander  Burnes  also  ascribee^to  Bokhaxa^oxdy 

*  II  Milione  di  Marco  Polo,.  pubbL  .dal  Conte  Baldellv  t.i^p|).  .32> 
and  87.  ' 

+  600  toises  in  th«  German,  accnrately  319Y"feefc:    Ta. 
t  A^eceniral^f  t.  ii.  pp.  48 — 52  and  42^. 
§  In  the  l^tiai6dJiXisiysrAa>iim^iiri$VQtyJxmt^  1841,  s.  99. 
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an  eleyation  of  1188  feet.  It  is  most  earnestly  to  be  desired 
that  qXL  doubt  regarding  tbe  elevation  of  Uie  plateaux  of 
Cential  Asia,  south  of  45^*  north  latitude,  should  finally  be  re- 
moved by  direct  barometrical  meeAurementa,  or  by  determi- 
nations of '  the.  boiling  point  of  water,  conducted  with  greater 
care  than  is  uciual  in  these  cases.  All  our  calculations  of  the 
difference  b^ween  the  limits  of  perpetual  snow  and  the 
maximum  elevation  of  vine  cultivation  in  different  climates, 
rest  at  present  on  too  complex  and  uoeertain  elements. 

In  G]Sd&:  as  briefly  as  possible  to  rectify  that  which  has  been 
advanced  in  the  former  edition  of  the  present  work,  regard- 
ing the  great  mountain  systems  which  intersect  the  interior 
of  AjBia,.I  subjodn  the  following  general  review: — ^We  b^;in 
with  the  four  paraUel  chamBj  which  run,  with  tolerable  regu- 
larity, ftom.  east  to  west,  and  are  connected  together  by  means 
of  a  few  detached  transverse  lines.  Differences  of  (Erection 
indicate,  as  in  tha  Alps-  of  Western  Europe,  a  difference  in  the 
epoch  of.  olevaticm.  After  the  four  parallel  chains  (the  Altaic 
the  Thian-sekani  the  Kuen-lwh,  and  the  Htmalaiya)  we  must 
consider  as  following  the  direction  of  meridian,  the  Ural,  the 
Bolor,  the  Klnngipi,  and  the  Chinese  chains,  which,  with  the 
great  inflection  of  the  Thibetianand  Assam- Birmese  Dzangbo- 
tschu  incline  from  north  to  south.  The  Ural  divides  a  de- 
pressed portion  of  Europe  from  a  similarly  low  portion  of 
Asia.  The  latter  was  called  by  Herodotus,*  and  even  earlier 
by  Pherecydes  of  Syros,  Scythian  or  Siberian  Emope,  and 
comprised  all  the  countries  to  the  north  of  the  Caspian  and  of 
the  laxartes,  which  flows  from  east  to  west,  and  may  therefore 
be  regarded  as  a  ccmtinuation  of  our  Europe,  *'as  it  now  exists, 
extending  lengthwise  across  the  continent  of  Asia." 

1.  The  great  mountain  system  of  tbe  Altai  (the  "gold 
mountains"  of  Menander  of  Byzantium,  an  historical  writer 
of  the  seventh  century ;  the  Altai,alin  of  the  Moguls,  and  the 
Kin*sehan  of  the  Chinese)  forms  the  southern  boundary  of  the 
great  Siberian  lowlands,  and  running  between  50°  and  52 4° 
north  latitude,  extends  from  the  rich  silver  mines  of  the 
Snake  Moimtains, .  and  the  confluence  of  the  Uba  and  tho 
Irtysch,  to.  the  meridian  of  Lake  Baikal.  The  divisions  and 
names  of  the  "  Great"  and  the  "  Little  Altai,"  taken  from 
an  obscure  passage  of  Abulghasi^  should  be  wholly  avoided.! 

•  Ed.  SchweighaUser,  t.  v.  p.  204.         f  Aw  ceniraiki  ta.pk  2*7.". 
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The  mountain  system  of  the  Altai  compretiends — (a)  the  Altai 
proper,  or  Eolywanski  Altai,  which  is  entirely  imder  the 
Russian  sceptre :  it  lies  to  the  west  of  the  intersecting  fissiires 
of  the  Telezki  Lake,  which  follow  the  direction  of  the  meri- 
dian; and  in  ante-historic  times  probably  constituted  the 
eastern  shore  of  the  great  arm  of  ike  sea,  by  which,  in  the 
direction  of  the  still  existing  lakes,  Aksakal-Barbi  and  Sar}-- 
Kupa,*  the  Aralo-Caspian  basin  was  connected  with  the 
Icy  sea ; — {b)  East  of  the  Telezki  chains,  which  follow  the 
direction  of  the  meridian^  the  Sayani,  Tangnu,  and  Ulangom, 
or  Malakha  ranges,  all  tolerably  parallel  with  each  other, 
and  following  an  east  and  west  direction.  The  Tangnu, 
which  merges  in  the  basin  of  the  Selenga,  has,  from  very 
remote  times,  constituted  the  national  boundary  between  the 
Turkish  race,  to  the  south,  and  the  Ki'rghis  (Heukas,  identical 
with  Sojcm),  to  the  north.f  It  is  the  original  seat  of  the 
Samoieds  or  Soyotes,  who  wandered  as  far  as  the  Icy  Sea, 
and  were  long  regarded  in  Europe  as  a  race  inhabiting  ex- 
clusively the  coasts  of  the  Polar  Sea.  The  highest  snow- 
covered  summits  of  the  Kolywan  Altai  are  the  Bielucha  and 
the  Katunia  Pillars.  The  latter  attain  only  a  height  of  about 
11,000  feet,  or  about  the  height  of  Etna.  The  Daurian  high- 
land, to  which  the  mountain  node  of  Kemtei  belongs,  and  on 
whose  eastern  margin  lies  the  Jablonoi  Chrebet,  divides  the 
depressions  of  the  Baikal  and  the  Amur. 

2.  The  mountain  system  of  the  Thian-schan,  or  the  chain 
of  the  Celestial  Mountains,  the  Tengri-tagh  of  the  Turks 
(Tukiu),  and  of  the  kindred  race  of  the  Hiongnu,  is  eight 
times  as  long,  in  an  east  and  west  direction,  as  the  Pyrenees. 
Beyond,  that  is  to  say,  to  the  west  of  its  intei*section  with  the 
meridian  chain  of  the  Bolor  and  Kosuyrt,  the  Thianschan 
bears  the  names  of  Asferah  and  Aktagh,  is  rich  in  metals,  and 
is  intersected  with  open  fissm-es,  which  emit  hot  vapours  Imni- 
nous  at  night,  and  which  are  used  for  obtaining  sal-ammoniac.| 
East  of  the  transverse  Bolor  and  Kosyurt  chain,  there  follow 
successively  in  the  Thian-schan,  the  Kashgar  Pass  (Kaschgar- 
dawan),  the  Glacier  Pass  of  Djeparle,  which  leads  to  Kutch 
and  Aksu  in  the  Tarim  basin ;  the  volcano  of  Pe-schan,  which 

•  Asie  centraUf  t.  ii.  p.  138. 

+  Jacob  Grimm,  Oesch.  der  deutachen  Sprache,  1848,  Th.  i.  s.  227. 

$  AHe  centrcUe,  t.  ii.  pp.  18 — 20. 
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erupted  fire  and  streams  of  lava  at  least  as  late  as  the  middle 
of  the  seyenth  century ;  the  great  snow-covered  massive  ele- 
vation of  Bogdo-Oola;  the  Solfatara  of  Urumtsi,  which  fur- 
mshes  sulphur  and  sal-ammoniac  (nao-scha),  and  lies  in  a 
coal  district ;  the  volcano  of  Turfan  (or  volcano  of  Ho-tscheu 
or  Bischbalik),  almost  midway  between  the  meridians  of 
Tur£in  (Kune  Turpan),  and  of  Pidjan,  and  which  is  stQl  in 
a  state  of  activity.  The  volcanic  eniptions  of  the  Thian-schan 
chain  reach,  according  to  Chinese  historians,  as  far  back  as 
the  year  89,  a.d.,  when  the  Hiongnu  were  pursued  by  the 
Chinese  from  the  sources  of  ihe  Irtysch  as  far  as  Kutch  and 
Kharaschar*.  The  Chinese  General,  Teu-hian,  crossed  the 
Thian-schan,  and  saw  "  the  Fire  Mountains,  which  sent  out 
masses  of  molten  rock  that  flow  to  the  distance  of  many  Li.** 
The  great  distance  of  the  volcanoes  of  the  interior  of  Asia 
from  the  sea  coast  is  a  remarkable  and  isolated  phenomenon. 
Abel  Remusat,  in  a  letter  to  Cordierf,  first  directed  the  atten- 
tion of  geologists  to  this  fiict.  This  distance,  for  instance, 
in  the  case  of  the  volcano  of  Pe-schan,  from  the  north  or  the 
Icy  Sea  at  the  mouth  of  the  Obi,  is  1528  miles;  and  from  the 
south  or  the  mouths  of  the  Indus  and  the  Ganges,  1512  miles; 
80  central  is  the  position  of  fire- emitting  volcanoes  in  the 
Asiatic  continent.  To  the  west  its  distance  from  the  Caspian 
at  the  Gulf  of  Karuboghaz,  is  1360  miles,  and  from  the 
east  shores  of  the  Lake  of  Aral,  1020  miles.  The  active 
volcanoes  of  the  New  World  had  hitherto  offered  the  most 
remarkable  examples  of  great  distance  from  the  sea  coast, 
but  in  the  case  of  the  volcano  of  Popocateptl,  in  Mexico, 
this  distance  is  only  one  hundred  and  thirty-two  miles,  and 
only  ninety-two,  one  hundred  and  four,  and  one  hundred 
and  fifty-six,  respectively  in  the  South  American  volca- 
noes Sangai,  Toluna,  and  de  la  Fragua.  AU  extinct  vol- 
canoes, and  all  trachytic  mountains,  which  have  no  perma- 
nent connexion  with  the  interior  of  the  earth,  have  been 
excluded  from  these  statements  J.  East  of  the  volcano  of 
Turfat,  and  of  the  fruitful  Oasis  of  Hami,  thev  chain  of  the 
Thian-schan  merges  into  the  great  elevated  tract  of  Gobi, 
which  runs  in  a  S.W.  and  N.E.  direction.     This  interruption 

*  Klaproth,  Tahleau  hist,  de  VAsie,  p.  108. 

+  AnTuUes  des  Mines,  t.  v.  1820,  p.  137. 

t  Asie  centrale,  t.  ii.  pp.  16—55,  69—77,  341,  356. 
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of  the  mountain  chain  oontinnes  ioir  more  than  9^  degiees  of 
l<n^tiide ;  it  is  caused  hy  the  transrersal  interaectiim  of  the 
Gobi,  but  beyond  the  latter,  the  more  southern  chain  of  In- 
sdian  (Silver  Mountains),  proceeding  firom  west  to  east,  to  the 
flihofes  of  the  Pacific  near  Pekin  (north  of  the  Pe-tscheli),  forms 
a  continuation  of  the  Thian-schan.  As  ire  may  regard  the 
In-schan  as  an  eastern  prolongation  of  the  fissure  from,  which 
the  Thian-schan  is  upheaved,  so  we  may  ako  be  inclined  to 
consider  the  Caucasus  as  a  western  prolongation  of  the  same 
range,  beyond  the  Great  Aralo-Caspian  basin  or  of  the  low- 
lands of  Turan.  The  mean  parallel  or  axis  of  elevation  of  the 
Thian-schan  oscillates  between  40°  4(y  and  43°  north  latitude; 
that  of  the  Caucasus  (inclining,  according  to  the  map  of  the 
Russian  Staff;  from  E.S.E.  to  W.N.W.)  between  41°  and  44°  * 
Of  the  four  parallel  chains  that  traTerse  Ama,  the  Thian-^ohan 
is  the  only  one  of  which  no  summit  has  as  yet  been  mea- 
sured. 

3.  The  mountain  system  of  the  Kuen-liin  (Kurkun  or  Kul- 
kun),  including  the  Hindoo-Coosh^  with  its  western  prolon- 
gation in  the  Persian  Elburz  and  Demayend,  and  the  American 
chain  of  the  Andes,  constitute  the  longest  lines  of  deyataoa 
on  our  planet.  At  the  point  where  the  meridian  chain  of 
the  Bolor  intersects  the  Kuen-liin  at  right  angles,  the  latter 
receives  the  name  of  Onion  Mountains  (Tchsung-ling),  a  term 
also  applied  to  a  portion  of  the  Bolor  at  the  inner  eastern 
angle  of  intersection.  Bounding  Thibet  in  the  north,  the 
Kuen-lun  runs  in  a  regular  direction  from  east  to  west,  in 
the  parallel  of  36°  norSi  latitude ;  until  the  chain  is  broken 
in  the  meridian  of  H'lassa,  by  the  vast  mountain  node  whidi 
surrounds  the  Sea  of  Stars,  Smp-so-hai  (so  celebrated  in  the 
mythical  geography  of  the  Chinese),  and  the  Alpine  lake  of 
Khuku-noor.  The  chains  of  Nan-schan  and  Kilian-schan, 
lying  somewhat  further  north,  and  extending  to  the  Chinese 
waU  near  Liang-tsheu,  may  almost  be  regarded  as  the  eastern 
prolongation  of  the  Kuen4un.  To  the  west  of  the  inter- 
section of  the  Bolor  and  the  Kuen-liin  (Tchsung-Hng),  the 
regular  direction  of  the  axes  of  eleyation  (inclining  fr^n  east 
to  west  in  the  Kuen-liin  and  Hindoo-Coosh,  and  from  south- 

*  Baron  yon  Meyendorff  in  the  BuUetin  de  la  SocUU  GMoffiqm  de 
France,  t.  ix.  1887— 1S88,  p,  230. 


ILLTTSTBATIONS  (10).      UOVVTAIV  CHAINS  OF  ABIA.    67 

east  to  north-west  in  the  Himalaya)  proTes,  at  I  hare  else- 
where attempted  to  show,  that  the  Hindoo-Coodi  it  a  pro- 
longation of  the  Kuen-liin  and  not  of  the  Hinudaya.*  From 
the  Taums  in  Lycia  to  the  Kafiiistan,  the  chain  follows  the 
parallel  of  Rhodes  (the  diaphragm  of  Dicaearchus)  orer  a  dis- 
tance oi  45  degrees  of  longitude.  The  grand  geological 
Tiews  of  Eratosthenes,!  which  were  further  deyeloped  by 
Marinus  of  Tyre,  and  by  Ptolemy,  and  according  to  whidi 
I'  the  prolongation  of  the  Taurus  in  Lyda  was  continued, 
in  the  same  direction,  through  aU  Asia  as  £u*  as  India,** 
appear  in  part  to  be  based  on  representations  deriyed  by  the 
Persians  and  Indians  from  the  Punjaub. 

^  "  The  Brahmins  maintain,"  says  Cosmas  Indicopleustes,  in 
his  Christian  Topography:^,  "  that  a  line  drawn  from  Tanita 
(Thinse)  across  Persia  and  Romania,  would  exactly  pass  oyer 
the  centre  of  the  inhabited  earth."  It  is  remarkable,  as  Era- 
tosthenes obserres,  that  this  greatest  axis  of  elevation  in  the 
old  world  passes  directly  through  the  basin  (the  depression)  of 
the  Mediterranean,  in  the  parallels  of  35^°  and  86**  north  lati- 
tude, to  the  Pillars  of  Hercules.§  The  most  eastern  porti(»i  of 
Hindoo-Coosh  is  the  Paropanisus  of  the  ancients,  the  Indian 
Caucasus  of  the  companions  of  the  great  Macedonian.  The 
name  of  Hindoo-  Cooah,  which  is  so  frequently  used  by  geo- 
graphers, does  not  in  reality  apply  to  more  than  one  single 
mountain  pass,  where  the  climate  is  so  severe,  as  we  learn  from 
the  travels  of  the  Arabian  writer,  Ibn  Batuta,  that  many  Indian 
slaves  frequently  perish  from  the  cold.||  Hie  Ku^i-lun  still 
exhibits  active  fire-emitting  eruptions  at  the  distance  of  several 
hundred  miles  from  the  sea-coast.  Flames,  visiUe  at  a  great 
distance,  burst  from  the  cavern  of  the  mountain  of  Schin- 
khieu,  as  I  learn  from  a  translation  of  the  Yuen-thong-ki, 
made  by  my  friend  Stanislaus  Julien.f  The  loftiest  summit 
in  the  Hindoo-Coosh,  north-west  of  JeUalabad,  is  20,232  feet 
above  the  level  of  the  sea ;  to  the  west,  towards  Herat,  the 

*  Agie  tentrak,  t  i.  pp.  xxiii  et  118—159;  t.  u.  pp.  431— 484> 
465. 

+  Strabo,  lib.  ii.  p.  68 ;  lib.  xL  pp.  490,  511 ;  lib.  xv.  p.  689. 

%  Montfaucon,  Collectio  nova  PcUrum,  t.  ii.  p.  137. 

§  Compare  Asie  centrale,  t.  i.  pp.  xxiii  et  122 — 138 ;  i.  ii  pp.  430^ 
484,  with  Cosmos,  vol.  ii.  p.  543,  Bohn's  ed. 

H  Travels,  p.  97. 

il  Asie  centrale,  t.  ii.  pp.  427,  483* 
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chain  sinks  to  2558  feet,  rising  again  north  of  Teheran,  in  the 
volcano  of  Demavend,  to  the  height  of  14,675  feet. 

4.  The  mountain  system  of  the  Himalaya  has  a  normal 
direction  from  east  to  west,  running  more  than  15  degrees 
of  longitude  (from  81*  to  97*),  or  from  the  colossal  moun- 
tain Dhawalagiri  (28,072  feet)  to  the  intersection  of  the 
Dzangbo-tscheu  (the  Irawaddy  of  Dalrymple  and  Klaproth), 
whose  existence  was  long  regarded  as  problematical,  and  to 
the  meridian  chains,  which  cover  the  whole  of  Western 
China,  and  form  the  great  mountain  group,  from  which  spring 
the  sources  of  the  Kiaug,  in  the  provinces  of  Sse-tsehuan, 
Hu-kuang,  and  Kuang-si.  Next  to  the  Dhawalagiri,  the 
Kinchiiijinga,  and  not  the  more  eastern  peak  of  Schamalari, 
as  has  hitherto  been  supposed,  is  the  highest  point  of  this 
portion  of  the  Himalaya,  which  inclines  from  east  to  west. 
The  Kinchinjinga,  in  the  meridian  of  Sikhim,  between  Butan 
and  Nepal,  between  the  Schamalari  (23,980  feet)  and  the 
Dhawalagiri,  is  28,174  feet  in  height. 

It  is  only  within  the  present  year  that  it  has  been  trigo- 
nometrically  measured  with  exactness,  and  as  I  learn  from 
India  through  the  same  channel,  "  that  a  new  measure- 
ment of  the  Dhawalagiri  still  leaves  it  the  first  place  among 
all  the  snow-crowned  summits  of  the  Himalaya,"  this  moim- 
tain  must  necessarily  have  a  greater  elevation  than  the 
28,072  feet  hitherto  ascribed  to  it.*  The  point  of  deflection 
in  the  direction  of  the  chain  is,  near  the  Dhawalagiri,  in  81°  22', 
east  longitude.  From  thence  the  Himalaya  no  longer  follows 
a  due  west  direction,  but  runs  from  S.E.  to  N.W.,  as  a  vast 
connecting  system  of  veins  between  Mozufer-abad  and  Gilgit, 
merging  into  a  part  of  the  Hindoo-Coosh  chain  in  the  south  of 
Itafiristan.  Such  a  turn  and  alteration  in  the  line  of  the  axis 
of  elevation  of  the  Himalaya  (from  E.— W.  to  S.E.— N.W.) 
certainly  indicates,  as  in  the-westem  region  of  our  European 
Alpine  mountains,  a  different  age  or  period  of  elevation. 
The  course  of  the  Upper  Indus,  from  the  sacred  lakes  of 
Manasa  and  Kavana-hrada,  (at  an  elevation  of  14,965  feet,) 
in  the  vicinity  of  which  this  great  river  takes  its  origin, 
to  Iskardo,  and  to  the  plateau  of  Deotsuh  (at  an  elevation 
of   12,994  feet),   measured  by  Vigne,   follows  in  the  Thi- 

*  From  a  letter  of  Dr.  Joseph  Hooker,  the  learned  botanist  to  the  last 
Antarctic  expedition,  dated  Darjeeling,  25th  of  July,  1848. 
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betian  highlands  the  same  north-westerly  direction  as  the 
Himalaya. 

Here  are  situated  the  Djawahir,  whose  height  was  long 
since  accurately  determined  at  26,902  feet,  and  the  Alpine 
valley  of  Caschmere  (never  visited  by  winds  or  storms),  where, 
at  an  elevation  of  only  5346  feet,  lies  the  lake  of  Wulur, 
which  freezes  every  winter,  and  whose  surfiice  is  never 
broken  by  a  single  ripple. 

After  considering  the  four  great  mountain  systems  of  Asia, 
which,  in  their  normal  geognostic  character,  are  true  parallel 
chains,  we  must  turn  to  the  long  series  of  alternating  eleva- 
tions following  a  direction  from  north  to  south,  and  which 
extend  from  Cape  Comorin,  opposite  to  the  island  of  Ceylon, 
to  the  Icy  Sea,  alternating  between  the  parallels  of  66®  and 
"IT  east  longitude,  from  S.S.E.  to  N.N.W.  To  this  system 
of  meridian  chains,  whose  alternations  remind  us  of  faults 
in  veins,  belong  the  Ghauts,  the  Soliman  chain,  the  Paralasa, 
the  Bolor,  and  the  Ural  range.  This  interruption  of  the 
profile  of  the  elevation  is  so  constituted,  that  each  new  chain 
begins  in  a  degree  of  latitude  beyond  that  to  which  the 
preceding  one  had  attained,  all  alternating  successively  in 
an  opposite  direction.  The  importance  which  the  Greeks  (pro- 
bably not  earlier  than  the  second  century  of  our  era)  attached 
to  these  chains  running  from  north  to  south,  induced  Agatho- 
dsemon  and  Ptolemy  {Tab,  vii.  et  viii.)  to  regard  the  Bolor 
under  the  name  of  Imaus  as  an  axis  of  elevation,  which 
extended  as  far  as  62®  north  latitude  into  the  basin  of  the 
lower  Irtysch  and  Obi.* 

As  the  vertical  height  of  mountain  summits  above  the 
sea's  level  (however  unimportant  the  phenomenon  of  the  more 
or  less  extensive  folding  of  the  crust  of  a  planetary  sphere 
may  be  in  the  eyes  of  geognosists)  will  always  continue,  like 
all  that  is  difficult  of  attainment,  to  be  an  object  of  general 
curiosity,  the  present  would  appear  to  furnish  a  fitting  place 
for  the  introduction  of  an  historical  notice  relative  to  the  gra- 
dual advance  of  hjrpsometric  knowledge.  When  I  returned  to 
Europe  in  1804,  alter  an  absence  of  four  years,  not  one  of 
the  high  snow-crowned  summits  of  Asia  (in  the  Himalaya, 
the  Hindoo-Coosh,  or  the  Caucasus)  had  been  yet  measured 
with  any  degree  of  accuracy.  I  was  imable,  therefore,  to 
*  Aaie  centrale,  t.  i.  pp.  138,  364, 198;  t.  ii.  p.  867. 
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compare  my  determinations  of  the  heights  of  perpetoal  snow 
in  the  Cordilleras  of  Quito  or  the  mountains  of  Mexico,  with 
tsxy  results  obtained  in  India.  The  imp(xrtant  travels  of 
Turner,  Dayis,  and  Saunders  to  the  highlands  of  Thibet,  were 
indeed  accomplished  in  the  year  1783;  but  the  intelligent 
Colebrooke  juistly  observed  t^t  the  hei^t  of  the  Schamalari 
(28°  6'  north  latitude,  89°  Z(y  east  longitude,  somewhat  north 
of  Tassisudaa),  as  given  by  Turner,  rested  on  a  foundation  quite 
as  slight  as  the  assumed  measurements  of  the  heights  seen 
from  Patna  and  Kafiristaa  by  Colonel  Crawford  and  Lieutenant 
Macartney.*  The  admirable  labours  of  Webb,  Hodgson, 
Herbert,  and  the  brothers  Gerard,  have  indeed  thrown  con- 
siderable light  on  the  question  concerning  the  heights  of  the 
ediossal  summits  of  the  Himalaya;  but  yet,  in  1808,  the 
hypsometric  knowledge  of  the  East  Indian  mountain  chains 
was  still  so  uncertain,  that  Webb  wrote  to  Colebrooke,  *'  The 
height  of  the  Himalaya  still  remains  undetermined.  It  is 
true  that  I  have  ascertained  that  the  summits  visible  from 
the  elevated  plains  of  Bohilkand  are  21,000  feet  higher  than 
that  plateau,  but  we  are  ignorant  of  their  absolute  height 
above  the  sea." 

In  the  year  1820  it  first  began  to  be  eurrently  reported  in 
Europe  that  there  were  not  only  much  higher  summits  in  the 
Himalaya  than  in  the  Cordilleras,  but  that  Webb  had  seen  in 
the  pass  of  Niti,  and  Moorcroft  in  the  Thibelian  plateau  of 
Daba,  and  the  sacred  lakes,  fine  corn-fields  and  fertile  pasture- 
lands  at  elevations  £eu*  exceeding  the  height  of  Mont  Blanc. 
This  annoimcement  was  received  in  England  with  great  incre- 
diility,  and  opposed  by  doubts  regarding  the  influence  of 
the  refraction  of  light.  I  have  shown  the  unsoundness  of 
such  doubts  in  two  printed  treatbes  on  the  mountains  of 
India,  in  the  Annales  de  ChinUe  et  de  Physique,  The  Tyro- 
lese  Jesuit,  Father  Tiefenthaler,  who  in  1766  penetrated  as  fer 
as  the  provinces  of  Kemaun  and  Nepal,  had  already  divined 
the  importance  of  the  Dhawalagiri.  We  read  on  his  map: 
^^  Monies  Alhiy  qui  Indie  Dolaghir,  nive  ohsiti.*^  Captain 
Webb  always  employs  the  same  name.  Until  the  measure- 
ments of  the  Djawahir  {^(f  22^  north  latitude,  and  79°  58^ 

*  Compare  Turner  in  the  Asiatic  Researches,  voL  xiL  p.  23i,  with 
SipkinBtone,  Account  of  the  Kingdom  of  Cavhul,  1815,  p.  95,  and 
Francis  Hamilton,  Account  of  Nepal,  1819,  p.  92. 
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east  longitude,  26,902  feet  in  elevation),  and  of  the  Dha- 
walagiri  (28*»  40'  north  latitude,  and  83**  21'  east  longitude, 
28,072  feet  in  elevation),  were  made  known  in  Europe,  the 
Olimborazo,  -which,  according  to  mj  trigonometrical  mea* 
snrement,  was  21,422  feet,  in  height,*  was  still  every- 
where regarded  as  the  loftiest  summit  on  the  earth.  The 
Himakja  appeared,  therefore,  at  that  time,  to  he  4328  feet 
or  6620  feet  higher  than  the  Cordilleras,  according  as  the 
comparison  was  made  with  the  Djawahir  or  the  Dhawalagiri. 
Pentland's  South  American  travels,  in  the  years  1827  and 
1838,  directed  attention  to  two  snow-crowned  summits  of 
Upper  Peru,  east  of  the  lake  of  Titicaca,  which  were 
conjectured  to  be  respectively  3824  and  2578  feet  higher 
than  the  Chimborazo.f  It  has  been  already  observed,^  that 
the  most  recent  computations  in  the  measurements  of  the 
Sorata  and  lUimani  have  shown  the  error  of  this  hypsometric 
asseition.  The  Dhawalagiri,  therefore,  on  whose  declivity  in 
the  river-valley  of  Qhands^i,  the  Salagrana  Ammonites,  so  cele- 
brated in  the  Brahminical  ritual  as  symbols  of  the  testaceous 
mcamation  of  Vishnu,  are  collected,  still  indicates  a  differ- 
ence of  elevation  between  both  continents  of  more  than  6600 
«eeif. 

The  question  has  been  asked,  whether  there  may  not  be 
still  greater  heights  in  the  rear  of  the  southernmost  chain, 
which  has  been  as  yet  measured  with  more  or  less  exactitude. 
Colonel  George  Lloyd,  who  in  1840  edited  the  important 
observations  of  Captain  Alexander  Gerard  and  his  brother, 
entertains  the  opinion,  that  in  that  part  of  the  Himalaya, 
which  he  somewhat  indefinitely  names  the  "  Tartaric  Chain" 
(and  consequently  in  Northern  Thibet,  in  the  direction  of  the 
Kuen-lun,  perhaps  in  the  KaOasa  of  the  sacred  lakes  or  beyond 
l«eh)  there  are  mountain-summits  which  attain  an  elevation 
of  from  29,000  to  30,000  feet,  one  or  two  thousand  feet 
higher,  therefore,  than  the  Dhawrdagiri.g  No  definite  opinion 
can  be  formed  on  the  subject  until  we  are  in  the  possession 

*  Becueii  d^Obaeroations  cutronomigueSf  t.  i  p.  73. 
+  Annuaire  du  Bureau  dea  Longitudes  pour  1830,  pp.  320,  823. 
X  See  Illustration  (5),  p.  44. 

§  See  Lloyd  and  Gerard,  Tour  in  the  Himalaya,  1840,  vol.  i.,  pp.  143^ 
312,  and  Asie  centrale,  t.  iii.,  p.  324. 
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of  actual  measurements,  since  the  indication  which  led  the 
natives  of  Quito,  long  before  the  arrival  of  Bouguer  and  La 
Condamine,  to  regard  the  summit  of  the  Chimborazo  as  the 
culminating  point— or  the  highest  point  witliin  the  region  of 
perpetual  snow — ^is  rendered  very  deceptive  in  the  temperate 
zone  of  Thibet,  where  the  radiation  of  the  table-land  is  so 
effective,  and  where  the  lower  limit  of  perpetual  snow  does 
not  constitute  a  regular  line  of  equal  level  as  in  the  tropics. 
The  greatest  elevation  above  the  level  of  the  sea  that  has  been 
reached  by  man  on  the  sides  of  the  Himalaya  is  19,488 
feet.  This  elevation  was  gained  by  Captain  Gerard,  with 
seven  barometers,  as  we  have  already  observed,  on  the  moun- 
tain of  Tarhigang,  somewhat  to  the  north-west  of  Schipke.* 
This  happens  to  be  almost  the  same  height  as  that  to  which 
I  myself  ascended  up  on  the  Chimborazo  (on  the  23rd  of 
June,  1802),  and  which  was  reached  thirty  yeai-s  later  (16th. 
of  December,  1831)  by  my  Mend  Boussingault.  The  un- 
attained  summit  of  the  Tarhigang  is,  moreover,  1255  feet 
higher  than  the  Chimborazo. 

The  passes  across  the  Himalaya  from  Hindostan  to  Chinese 
Tartary,  or  rather  to  Western  Thibet,  especially  between 
the  rivers  Buspa  and  Schipke,  or  Langzing  Khampa,  are 
from  15,347  to  18,544  feet  in  height.  In  the  chain  of  the 
Andes  I  found  that  the  pass  of  Assuay,  between  Quito 
and  Cuenca,  at  the  Ladera  de  Cadlud,  was  also  fiilly  15,566 
feet  above  the  level  of  the  sea.  A  great  part  of  the  Alpine 
plains  of  the  interior  of  Asia  would  lie  buried  throughout 
the  whole  year  in  snow  and  ice,  if  the  limits  of  perpetual 
snow  were  not  singularly  elevated,  probably  to  about  16,626 
feet,  by  the  force  of  the  heat  radiated  fe-om  the  Thibetian. 
plain,  the  constant  serenity  of  the  sky,  the  larity  of  the  for- 
mation of  snow  in  the  dry  atmosphere,  and  by  the  power- 
ful solar  heat  pecidiar  to  the  eastern  continental  climate, 
which  characterizes  the  northern  declivity  of  the  Himalaya. 
Fields  of  barley  (of  Hordeum  hexastichon)  have  been  seen  in 
Kunawur  at  an.  elevation  of  14,700  feet  and  another  varitey 
of  barley,  called  Ooa,   and  allied  to  Hordeum  cceUste,  even 

*  Colebrookc,  in  the  TranacLCtions  of  the  Geological  Society,  voL  vi. 
p.  411. 
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much  higher.  Wheat  thrives  admirably  well  in  the  Thibctian 
highlands,  up  to  an  elevation  of  12,000  feet.  On  the 
northern  declivity  of  the  Himalaya,  Captain  Gerard  found 
that  the  upper  limits  of  the  birch  woods  ascend  to  14,069 
feet;  and  small  brushwood  used  by  the  natives  for  fuel 
in  Iheir  huts  is  even  found  within  ihe  parallels  of  30^  46^ 
and  31°  north  latitude,  at  an  elevation  of  16,946  feet,  and 
therefore  nearly  1280  feet  higher  than  the  lower  snow-limit 
in  the  equatorial  regions.  It  follows  from  the  data  hitherto 
collected  that  on  the  northern  declivity  of  the  Himalaya 
the  mean  of  the  lower  snow-line  is  at  least  16,626  feet, 
whilst  on  the  southern  declivity  it  falls  .to  12,980  feet.  But 
for  this  remarkable  distribution  of  heat  in  the  upper  strata 
of  the  atmosphere,  the  mountain  plain  of  Western  Thibet 
would  be  rendered  uninhabitable  for  the  milHons  of  men 
who  now  occupy  it.* 

In  a  letter  which  I  have  lately  received  from  India  from 
Dr.  Joseph  Hooker,  who  is  engaged  in  meteorological  and 
geological  observations,  as  well  as  in  the  study  of  the  geo- 
graphy of  plants,  he  says,  "Mr.  Hodgson,  whom  we  here 
consider  more  thorougMy  conversant  than  any  other  geo- 
grapher with  the  hypsometric  relations  of  the*  snow  ranges, 
recognises  the  correctness  of  the  opinions  you  have  advanced 
in  the  third  part  of  your  Asie  centrale,  regarding  the  cause 
of  the  unequal  height  of  the  limit  of  perpetual  snow  on  the 
northern  and  the  southern  dedivity  of  the  Himalaya  range. 
In  the   trans-Sutledge    region   (in   36°   north  latitude)   we 
often    observed  the    snow  limit    as   high   as    20,000  feet, 
whilst  in  the  passes  south  of  Brahmaputra,  between  Assam 
and  Birmah  (in  27°  north  latitude),  where  the  most  southern 
snow-capped  moimtains  of  Asia  are  situated,  the  snow  limit 
sinks  to   15,000  feet."     I   believe  we   ought  to  distinguish 
between  the  extreme  and  the  mean  elevations,  but  in  both 
we  find  the  formerly  disputed  diflference  between  the  Thi- 
betian  and  the  Indian  declivities  manifested  in  the  clearest 
manner. 

*  Compare  my  inyestigation  regarding  the  snow-limit  on  both  declivi- 
ties  of  the  Himalaya  in  my  Asie  centrale,  t  ii.,  pp.  485 — 187;  t.  iii.> 
pp.  281—826;  and  in  Cosmos,  vol.  i.,  p.  837,  Bohn's  ed. 
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My  results  for  the  mean  height  of 
the  snow  line  as  given  in  A  ate 
cerUrale,  t.  ili.^  p.  826. 

Feet. 

KorthemdecUrity   16,626 

Southern        „         12,981 


Extremes  according  to  Dr.  Hooker's 
Letter. 

Feet. 

Northern  declirity 20,000 

Southern        „        15,000 


Diffei«nce 8,645  Difference  5,000 

The  local  differences  yaiy  still  more,  as  may  be  seen 
from  tlie  series  of  extremes  given  in  Asie  centrales  t.  iii., 
p.  295.  Alexander  Gerard  saw  .the  snow-limit  ascend  to 
20,463  feet  on  the  Tfaibetian  decliyity  of  the  Himalaya; 
and  Jaoquemont  found  it  as  low  as  11,500  feet  on  the 
soiith-Indian  decliTity,  north  of  CursaU  on  Ihe  Jimmautri. 

[The  recent  inTestigations  of  lieutenant  Strachey  show  that 
]£.  Humboldt  has  been  led  astray,  when  treatmg  of  the 
Himalaya,  by  the  very  authorities  on  whom  he  placed  the 
most  reliance.  The  results  of  his  inquiries  on  this  point 
are  given  in  the  first  volume  of  the  Cosxos  (Bohn's  Ed.), 
pp.  9  and  838.  As  the  subject  is  one  of  considerable  interest 
we  give  a  brief  sketch  of  Lieutenant  Strachey's*  recent 
labours,  confining  ourselves  to  his  own  views,  and  omitting 
(for  want  of  space)  his  somewhat  lengthy  exposition  of  the 
errors  committed  by  the  authorities  quoted  by  Humboldt. 
The  following  are  his  personal  observations  regarding  the 
southern  limit  of  the  belt  of  perpetual  snow. 

^  In  this  part  of  the  Himalaya  it  is  not,  on  an  average  of 
years,  till  the  beginning  of  December,  that  the  snow  line 
appears  decidedly  to  descend  fojc  the  winter.  After  the  end 
of  September,  indeed,  when  the  rains  are  quite  over,  light 
&lls  of  snow  are  not  of  very  uncommon  occurrence  on  the 
higher  mountains,  even  down  to  12,000  feet;  but  their  effects 
usually  disappear  very  quickly,  often  in  a  few  hours.  The 
latter  part  of  October,  the  whole  of  November,  and  the  b^in^ 
ning  of  December,  are  here  generally  characterised  by  the 
beautiful  serenity  of  the  sky ;  and  it  is  at  this  season,  on  the 
southern  edge  of  the  belt,  that  the  line  of  perpetual  snow  is 
seen  to  attain  its  greatest  elevation. 

^*  The  following  are  the  results  of  trigonometrical  measure- 

*  Journal  of  the  Asiatic  Society  of  Bengal.  New  Series.  No. 
xxviii.  p.  287. 
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meiits  of  tlie  eleTation  of  the  inferior  edge  of  snow  on  spun 
of  the  Treslti  and  Nandadevi  groups  of  peaks,  made,  before 
the  winter  snow  had  begun,  in  November,  1848. 


Pwnt 
observed. 

Height  SB  observed  on  &oe  exposed  to  the 

East 

Height  on  &ce 

exposed  to 

West 

Observed  from 
Almorah. 

1 

From  Almorah, 
(hei^^  5586  ft.) 

From  Binssr, 

(height,  7969  ft.) 

Mean. 

So. 
1 
2 
8 
4 

Feet 
16,599 
16,969 
17,186 
15,298. 

Feet 

16,767 
17,005 
17,186 
15,861 

et 
16,683 
16,987 
17,185 
15,827 

iTeet 
15,872 

•  •     . . 
14,878 

•  •     • . 

The  points  1,  2  and  3  are  in  ridges  that  run  in  a  south- 
westerly direction.     Hie  dip  of  the  strata  being  to  the  north- 
east, the  &ces  exposed  to  view  from  the  south  are  for  the 
most  part  very  almipt,  and  snow  never  accumulates  on  them 
to  any  great  extent.     This  in  some  measure  vnll  account  for 
Hie  height  to  which  the  snow  is  seen  to  have  receded  on  the 
eastern  exposures,  that  is,  upwards  of  17,000  feet.     On  the 
western  exposures  the  ground  is  less  steep,  and  the  snow  is 
seen  to  have  been  observed  at  a  considerable  less  elevation; 
but  it  was  in  very  small  quantities,  and  had  probably  fallen 
lately,  so  that  I  am^  inclined  to  think  that  its  height,  viz., 
about  15,000  feet,  rather  indicates  the  elevation  below  Which 
the  light  autumnal  fells  of  snow  were  incapable  of  lying,  than 
that  of  the  inferior  edge  of  the  perpetual  snow.     It  is  further 
to  be  understood,  that  below  this  level  of  15,000  feet  the 
mountains  were  absolutely  without  snow,   excepting   those 
small  isolated  patches  that  are  seen  in  ravines,  or  at  the  head 
of  glaciers,  which,  of  course,  do  not  affect  such  calculations 
as  these.     On  the  whole,  therefore,  I  consider  that  the  height 
of  the  snow-line  on  the  more  prominent  points  of  the  southern 
edge  of  the  belt  may  be  feirly  reckoned  at  16,000  feet  at  the 
very  least. 

"  The  point  No.  4  was  selected  as  being  in  a  much  more 
retired  position  than  the  others.  It  is  situate  not  far  from 
the  head  of  the  Pindur  river.  It  was  quite  free  from  snow  at 
16,300  feet,  and  I  shall  therefore  consider  15,000  feet  as  the 
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elevation  of  the  snow-line  in  the  re-entering  angles  of  the 
chain. 

'^  I  conclade,  then,  that  15,500  feet,  the  mean  of  the  heights 
at  the  most  and  least  prominent  points,  should  be  assigned  as 
the  mean  elevation  of  the  snow-line  at  the  southern  limit  of 
the  belt  of  perpetual  snow  in  Kumaon;  and  I  conceive  that 
whatever  error  there  may  be  in  this  estimate  will  be  foimd 
to  lie  on  the  side  of  diminution  rather  than  of  exaggeration. 

"This  result  appears  to  accord  well  with  what  has  been 
observed  in  the  Bissehir  range.  The  account  given  by  Dr. 
Gerard  of  his  visit  to  the  Shattil  Pass  on  this  range,  which  he 
imdertook  expressly  for  the  purpose  of  determining  the  height 
of  the  snow-line,  contains  the  only  definite  information  as  to 
the  limit  of  the  perpetual  snow  at  the  southern  edge  of  the 
belt  that  is  to  be  found  in  the  whole  of  the  published  writings 
of  the  Gerards;  and  the  following  is  a  short  abstract  of  his 
observations.  Dr.  Gerard  reached  the  summit  of  the  Shat(il 
Pass,  the  elevation  of  which  is  15,500  feet,  on  the  9th  of 
August,  1822,  and  remained  there  till  the  15th  of  the  same 
month.  He  found  the  southern  slope  of  the  range  generally 
free  from  snow,  and  he  states  that  it  is  sometimes  left  without 
any  whatever.  On  the  top  of  the  pass  itself  there  was  no 
snow ;  but  on  the  northern  slope  of  me  mountain  it  lay  as  far 
down  as  about  14,000  feet.  On  his  arrival  rain  was  falling, 
and  out  of  the  four  days  of  his  stay  on  this  pass  it  either 
rained  or  snowed  for  the  greater  part  of  three.  The  fresh 
snow  that  fell  during  this  time  did  not  lie  below  16,000  feet, 
and  some  of  the  more  precipitous  rocks  remained  clear  even 
up  to  17,000  feet. 

"  The  conclusion  to  which  Dr.  Gerard  comes  from  these 
facts  is,  that  the  snow-line  on  the  southern  face  of  the  Bissehir 
range  is  at  15,000  feet  above  the  sea.  But  I  should  myself 
be  more  inclined,  from  his  account,  to  consider  that  15,500 
feet  was  nearer  the  truth ;  and  in  this  view  I  am  confirmed 
by  verbal  accounts  of  the  state  of  the  passes  on  this  range, 
which  I  have  obtained  fr*om  persons  of  my  acquaintance,  who 
have  crossed  them  somewhat  later  in  the  year.  The  differ- 
ence, however,  is  after  all  trifling. 

"  Such  is  the  direct  evidence  that  can  be  oflered  on  the 
height  of  the  snow-line  at  the  southern  limit  of  the  l)elt  of 
perpetual  snow:  some   additional  light,  may,  however,   be 
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thrown  on  the  subject  generally  bj  my  shortly  explaining  the 
state  in  which  I  have  found  the  higher  parts  of  the  mountainB 
at  the  different  seasons  during  which  I  nave  visited  them. 

''  In  the  beginning  of  May,  on  the  mountains  to  the  east  of 
the  Bamganga  river,  near  Namik,  I  found  the  ground  on  the 
summit  of  the  ridge,  called  Champwi,  not  only  perfectly  free 
from  snow  at  an  elevation  of  12,000  feet,  but  covered  with 
flowers,  in  some  places  golden  with  calsha  and  ranunculus 
polypetalus,  in  others  purple  with  primulus.  The  snow  had 
in  fact  already  receded  to  upwards  of  12,500  feet,  behind 
which  even  a  few  little  gentians  proclaimed  the  advent  of 
sprinp' 


(4 


Towards  the  end  of  the  same  month,  at  the  end  of  the 
Pindur,  near  the  glacier  from  which  that  river  rises,  an  open 
spot  on  which  I  could  pitch  my  tent  could  not  be  found  above 
12,000  feet.  But  here  the  accumulation  of  snow,  which  was 
considerable  in  all  ravines  even  below  11,000  feet,  is  mani- 
festly the  result  of  avalanches  and  drift.  The  surface  of  the 
glacier,  clear  ice  as  well  as  moraines,  was  quite  free  from 
snow  up  to  nearly  13,000  feet;  but  the  effect  of  the  more 
retired  position  of  the  place  in  retarding  the  melting  of  the 
snow,  was  manifest  from  the  less  advanced  state  of  the  vege- 
tation. Dmring  my  stay  at  Pinduri  the  weather  was  very 
bad,  and  sever^  inches  of  snow  fell;  but,  excepting  where  it 
had  fallen  on  the  old  snow,  it  all  melted  off  again  in  a  few 
hours,  even  without  the  assistance  of  the  sun's  direct  rays. 
On  the  glacier,  at  13,000  feet,  it  had  all  disappeared  twelve 
hours  after  it  fell. 

"  On  revisiting  Pinduri  about  the  middle  of  October,  the 
change  that  had  taken  place  was  very  striking.  Now  not  a 
sign  of  snow  was  to  be  seen  on  any  part  of  the  road  up  to 
the  very  head  of  the  glacier;  a  luxuriant  vegetation  had 
sprung  up,  but  had  already  almost  entirely  perished,  and  its 
remains  covered  the  ground  as  far  as  I  went.  From  this 
elevation,  about  13,000  feet,  evident  signs  of  vegetation  could 
be  seen  to  extend  far  up  the  less  precipitous  mountains.  The 
place  is  not  one  at  which  the  height  of  the  perpetual  snow 
can  be  easily  estimated,  for  on  all  sides  are  glaciers,  and  the 
vast  accumulations  of  snow  from  which  they  are  supplied,  and 
these  cannot  always  be  readily  distinguished  from  snow  in 
iitu;  but  as  far  as  I  could  judge,  those  places  which  might  be 
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considered  as  <^feniig  a  fiur  critexioa  were  hee  from  bbow  np 
to  15,000,  at  eiren  16,000  £eet. 

"  Towaida  the  end  of  August  I  croBsed  the  Barjikaiig  Pass, 
between  Ralam  and  Juh^,  the  deratioii  of  which  is  about 
16,300  feet,  lliere  was  hione  no  Testige  of  snow  on  the 
asoent  to  the  pass  from  the  sooth-east,  and  only  a  yeiy  small 
patch  remained  on  the  m^th-wKstem  feoe.  The  Tiew  of  the 
ffmtirniatwm  of  the  lidge  in  a  soatherij  direction  was  cut  off 
hy  a  prominent  pcMnt,  but  no  snow  lay  on  that  side  within 
600  feet  of  the  pass,  while  to  the  north  I  estimated  that  there 
was  no  snow  in  considerable  quantity  within  1600  feet  or 
more,  that  is,  nearly  up  to  17,000  feet.  The  vegetation  on 
the  Tery  sommit  of  the  pass  was  £ur  from  scanty,  though  it 
had  already  began  to  bieak  np  into  tofts,  and  had  lost  that 
character  of  continnity  which  it  had  maintained  to  within  a 
height  of  600  or  600  feet.  Species  of  Potentilla,  Sedum, 
Saxifraga,  Corydalis,  Aconitom,  Delphinhim,  Thalictrom, 
Banimculas  Sanssorea,  Gentiana,  Pedicukuns,  Primula,  Bheum, 
and  Polygonum,  all  evidently  flourishing  in  a  congenial  cli- 
mate, showed  that  the  limits  of  vegetation  and  region  of 
perpetual  snow  were  still  &r  distant. 

"  In  addition  to  these  fiicts,  it  may  not  be  out  of  place  to 
mention  that  there  are  two  mountains  visible  from  Ahnorah, 
Bigoli-gudri,  in  Garhwal  between  the  Kailganga  and  Nan- 
dakni,  and  Chipnla,  in  Kmnacm,  between  the  Gori  and  Dauli 
(of  Darma),  both  upwards  of  13,000  feet  in  elevation,  from 
the  summits  of  whidi  the  snow  disappears  long  before  the  end 
of  the  summer  months,  and  which  do  not  usually  again  become 
covered  for  the  winter  till  late  in  December." 

These  remarks  are  followed  by  an  exposition  of  the  errwa 
into  which  Webb,  Colebrooke,  Hodgson,  A.  Gerard,  and 
Jacquemont,  have  fidlen.  The  heights  assigned  by  these  tra- 
vellers '^  mi^  all  be  rejected;  nor  can  it  be  considered  at  all 
surprising  that  any  amount  of  mistake,  as  to  the  height  of  the 
snow-line,  should  be  made,  so  long  as  travellers  cannot  dis- 
tinguish snow  from  glacier  ice,  or  look  for  the  boundary  of 
perpetual  snow  at  the  beginning  of  the  spring." 

With  regard  to  the  northern  Umit  of  the  belt  of  perpetual 
MOW,  Lieutenant  Strachey^s  observations  were  made  in  Sep- 
tember, 1848,  on  his  way  from  Milam  into  Hundes,  vid  TJnta- 
dh4ra,  Kyungar-ghit,  and  Balch-dhiuray  at  the  beginning  of 
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the  month;  and  on  his  road  back  again,  vid  Lakhnr-gh&t,  at 
the  end  of  the  month. 

*'0f  the  three  passes  that  we  crossed  on  our  way  from 
Milam,  all  of  them  being  about  17,000  feet  in  elevation,  the 
first  is  Wata.dh4ra,  and  we  saw  no  snow  on  any  part  of  the 
way  up  to  its  top,  which  was  reached  in  a  Tcry  disagreeable 
drizzle  of  rain  and  snow.  The  final  ascent  to  the  pass  from 
the  south  is  about  1000  feet.  The  path  leads  up  tiie  side  of 
a  ravine,  down  which  a  small  stream  trickles,  the  ground 
haying  a  generally  even  and  rounded  surface.  Neither  on 
any  part  of  this  nor  cm  the  summit  of  the  pass  itself,  which  is 
ttderably  level,  were  there  any  remains  of  snow  whatever. 
On  the  ridge  to  the  right  and  kit  there  were  patches  of  snow 
a  few  hundred  feet  above;  and  on  the  northern  face  of  the 
pass  an  accumulation  remained  that  extended  about  200  feet 
down,  apparently  the  effect  of  the  drift  through  the  gap  in 
which  the  pass  lies.  Below  this  again  the  ground  was  every- 
where quite  free-from  snow.  On  the  ascent  to  Wata-dh^ra,  at 
perhaps  17,000  feet,  a  few  blades  of  grass  were  seen,  but  on 
the  whole  it  may  be  said  to  have  been  utterly  devoid  of 
vegetation.  On  the  north  side  of  the  pass,  300  or  400  feet 
below  the  summit,  a  cruciferous  plant  was  the  first  met  with. 

''The  Kyungar  pass,  which  is  four  or  six  miles  north  oi 
Wata-dhara,  was  found  equally  free  from  snow  on  its  southern 
&ce  and  summit,  which  latter  is  particularly  open  and  level. 
The  mountains  on  either  side  were  also  firee  from  snow  to 
some  height;  but  on  the  north  a  large  bed  lay  a  little  way 
down  the  slope,  and  extended  to  about  500  feet  fitmi  the 
top.  On  this  pass  a  boragineous  plant  in  flower  was  found 
above  17,000  feet;  a  species  of  Urtica  was  also  got  about  the 
same  altilaide,  and  we  afterwards  saw  it  again  nearly  as  high 
up  on  the  Lakhur  pass. 

''  In  our  ascent  to  the  Balch  pass  no  snow  was  observed 
on  any  of  the  southern  spires  of  the  range,  and  onl^  one  or 
two  very  smaU  patches  coiild  be  seen  from  the  summit  on  the 
north  side.  The  average  height  of  the  top  of  this  range 
can  hardly  be  more  than  500  feet  greater  than  that  of  the 
pass;  and  as  a  whole  it  certainly  does  not  enter  the  region  of 
perpetual  snow.  As  viewed  from  the  plains  of  Handes,  it 
cannot  be  said  to  appear  snowy,  a  few  onl^  of  the  peaks  being 
tipped. 
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"  We  returned  to  Milam  vtd  CSiirchuii.  The  whole  of  -the 
ascent  to  the  Lakhur  pass  was  perfectly,  free  from  snow  to  the 
very  top,  ie,  18,300  feet,  and  many  of  the  neighbouring  moun- 
tains were  bare  still  higher.  The  next  ridge  on  this  route  is 
Jainti-dhara,  which  is  passed  at  an  elevation  of  18,500  feet, 
but  still  without  crossing  the  least  portion  of  snow.  TTie 
line  of  perpetual  snow  is  however  evidently  near;  for  though 
the  Jainti  ridge  was  quite  free,  and  some  of  the  peaks  near  us 
were  clear  probably  to  upwards  of  19,000  feet,  yet  in  more 
sheltered  situations  unbroken  snow  could  be  seen  considerably 
below  us;  and  on  the  whole  I  think  that  18,500  feet  must  be 
near  the  average  height  of  the  snow-line  at  this  place.** 

A  brief  recapitulation  of  the  principal  results  of  Lieutenant 
Strachey's  inquiries  shows  us  that  "the  snow-line  or  the 
southern  edge  of  the  belt  of  perpetual  snow  in  this  portion 
of  the  Himadaya  is  at  an  elevation  of  15,000  feet,  while  on 
the  northern  edge  it  reaches  18,500  feet;  and  that  on  the 
mountains  to  the  north  of  the  Sutlej,  or  still  further,  it 
recedes  even  beyond  19,000  feet.  The  greater  elevation 
which  the  snow-line  attains  on  the  northern  edge  of  the  belt 
of  perpetual  snow  is  a  phenomenon  not  confined  to  the 
Thibetan  declivity  alone,  but  extending  far  into  the  interior  of 
the  chain;  and  it  appears  to  be  caused  by  the  quantity  of  snow 
that  falls  on  the  the  northeni  portion  of  the  mountains  being 
much  less  than  that  which  falls  farther  to  the  south  along  the 
line  where  the  peaks,  covered  with  perpetual  snow,  first  rise 
above  the  less  elevated  ranges  of  the  Himalaya." 

The  letters  of  Dr.  Joseph  Hooker  published  during  the 
present  year  (1849)  in  the  Athencsum  (pp.  431  and  1039)  may 
also  be  consulted  with  advantage.] 

(11)  p.  5 — "-^  tatcny  tribe  of  Herdsmen.*^ 

The  Hiongnu  (Hioung-nou),  whom  Deguignes  and  with 
him  many  other  historians  long  believed  to  be  identical  with 
the  Huns,  inhabited  the  vast  Tartarian  tract  of  land  which  is 
bordered  on  the  east  by  Uo-leang-ho,  the  present  territory  of 
the  Mant-schu,  on  the  south  by  t£e  Chinese  wall,  on  the  west 
by  the  U-siiin,  and  on  the  north  by  the  land  of  the  Eleuthes. 
But  the  Hiongnu  belong  to  the  Turkish,  and  the  Huns  to  the 
Finnish  or  Uralian  race.  The  northern  Huns,  a  rude  people 
of  herdsmen,  imacquainted  with  agriculture,  were  of  a  blackish 


ILIiUSTBJLTIOKS   (11).      THS  HUKS.  81' 

farown  complexion.  The  southern  Huns,  or  Hajntehah,  called 
by  the  Byzantmes  Eutholites  or  Nephthalites,  and  inhabiting 
the  eastern  shore  of  the  Caspian  Sea,  had  feirer  skins.  These 
pursued  agriculture,  and  dwelt  in  towns.  They  are  frequently 
tenned  White  Muns,  and  d'Herbelot  even  regards  them  as 
Indo-Scythians.  In  Deguignes*  an  account  will  be  found  of 
the  Punu,  the  leader  or  Tanju  of  the  Huns,  and  of  the  great 
drought  and  fiimine  which  led  to  the  migration  of  a  portion 
of  the  nation  northwards  about  the  year  46  a.d.  All  the 
details,  giyen  in  his  celebrated  work  regarding  the  Hiongnu, 
haye  been  recently  submitted  by  Klaproth  to  a  rigid  and 
learned  scrutiny.  Fiom  the  result  of  his  investigations  it 
would  appear,  that  the  Hiongnu  belong  to  the  widely  dif- 
fased  Turkish  races  of  the  Altai  and  Tangnu  mountain  dis- 
tricts. The  name  of  Hiongnu  was  a  general  name  for  the  Ti» 
Thu-kiu  or  Turks,  in  the  north  and  north-west  of  China,  even 
in  the  third  century  before  the  Christian  era.  The  southern 
Hiongnu  submitted  themselves  to  the  Chinese,  and  in  con- 
junction with  the  latter  destroyed  the  empire  of  the  northern 
Hiongnu,  who  were  in  consequence  compelled  to  flee  to  the 
west,  and  thus  appear  to  have  given  the  first  impulse  to  the 
migration  of  nations  in  Central  Asia.  The  Huns,  who  were 
long  confounded  with  the  Hiongnu  (as  the  Uigures  were  with 
the  Ugures  and  Hungarians)  belonged,  according  to  Klaproth,! 
to  the  Finnish  race  of  the  Uralian  mountains,  which  race 
has  been  variously  intermixed  with  Germans,  Turks,  and 
Samoiedes. 

The  Huns  (O^ww)  are  first  mentioned  by  Dionysius  Peri- 
egetes,  a  writer  who  was  able  to  obtain  more  accurate  informa- 
tion than  others  regarding  the  interior  of  Asia,  because,  as  a 
learned  man  and  a  native  of  Charax  on  the  Arabian  Gulf,  he 
was  sent  back  to  the  East  by  Augustus,  to  accompany  thither 
his  adopted  son,  Caius  Agnppa.  Ptolemy,  a  century  later, 
writes  the  word  XoOyoi  witii  a  strong  aspiration,  whicn,  as  St. 
Martin  observes,  is  agan  met  with  in  uie  geographical  name 
of  Chunigard. 

♦  ffigt.  ffin,  dee  Huns,  de$  Turcs,  etc.,  1756,  t  i.  P.  1,  p.  217,  P. 
2,  pp.  111,125,223,447. 

t  See  Klaproth,  Asia  Polyglotta,  pp.  188, 21 1 ;  Tahkaux  Hietoriques 
de  VAsie,  pp.  102, 109. 
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(12)  p.  6—"  No  hewn  stone.*' 

Hepresentations  of  the  sun  and  figures  of  animals  have  oex« 
tainly  been  found  graven  in  rocks  on  the  banks  of  the  Orinoco, 
near  Caicara,  where  the  woody  regicm  borders  on  the  {dain, 
but  in  the  Llanos  themselves  not  a  trace  of  these  rough  memo* 
rials  of  earlier  inhabitants  has  ever  been  discovered.      It  is  to 
be  regretted  that  no  accurate  account  has  reached  us  of  a 
monument  which  was  sent  to  Count  Maurepas,  in  France,  and 
which,  according  to  Kalm,  was  discovered  in  the  prairies  of 
CanacLsk,  900  French  leagues  (about  2700  English  imles)  west 
of  Montreal,  by  M.  de  Verandrier,  while   engs^ed   on  an 
expedition  to  the   coast  of  the  Pacific  Ocean.*     This  tra- 
veUer  met  in  the  plains  with  huge  masses  of  stone  erected  by 
the  hand  of  man,  on  one  of  which  there  was  an  inscription 
believed  to  be  in  the  Tartar  languagef .   How  can  so  impcaiant 
a  monument  have  remained  uninvestigated?     Can.it  actually 
have  borne  an  alphabetical  inscription,  or  are  we  not  rathear 
to  believe  that  it  must  have  been  an  historical  picture,  like 
the  so-called  Phcenician  inscription,  which  has  been  discovered 
on  the  bank  of  the  Taunton  river,  and  whose  authenticity  has 
been  questioned  by  Court  de  Qebelin?     I  indeed  regard  it  as 
highly  probable  that  these  plains  were  once  traversed  by  civil- 
ised nations,  and  it  seems  to  me  that  this  fact  is  proved  by  the 
existence  of  pyramidal  grave- works  or  burrows  and  bulwarks 
of  extraordinary  length,  between  the  Rocky  Mountains  and  the 
AUeghanys,  on  which  Squier  and  Davis  have  now  thrown  new 
light  in  their  account  of  the  ancient  monuments  of  the  Missis- 
sippi valley.;]:  M.  de  Verandrier  was  despatched,  about  the  3^ear 
1746,  on  tins  expedition  by  the  ChevaHer  de  Beauhamois, 
Governor-General  of  Canada;  and  several  Jesuits  in  Quebec 
a3sured  Kalm  that  they  had  actually  had  this  so-called  inscrip- 
tion in  their  hands,  and  that  it  was  graven  on  a  small  tablet 
which  was  found  inlaid  ina  hewn  pillar.  I  have  in  vain  requested 
several  of  my  Mends  in  France  to  make  inquiries  regarding 
this  monument,  in  the  event  of  its  being  in  the  Collection  of 
Count  Maurepas.     I  have  also  found  equally  uncertain  ac- 

'  ♦  See  Kahn's  Reise,  Th.  iii.  p.  416. 

.  t  ArchcBoloffia,  or  MisceUaneous  Trctds  published  5y  &ie  Soeiefy  (/ 
Antiqiuiriahs  of  London,  vol.  viii.  1787,  p.  304. 
t  Bdat  hist,  t.  iii.  p.  155. 
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ooimts  of  the  alphabetical  writing  of  the  Amerioan  aboriginal 
raeee,  in  a  work  of  Pedro  de  Cie9a  de  Leon,*  in  Garcia,t  and 
in  Oolumibus*s|  joonud  of  his  first  voyage.  M.  de  Yeranidrier 
maintained  also  that  traces  of  the  ploughshare  were  observed 
&r  days  together  in  trayelling  over  the  grassy  plains  of 
Western  Canada;  a  circumstance  that  other  traveUers,  prior 
to  him,  likewise  profess  to  have  noticed.  But  the  utter 
ignorance  of  the  primitive  nations  of  North  America  regarding 
this  implement  of  agricidture,  the  want  of  beasts  of  cbaught, 
and  the  vast  extent  of  surface  over  which  these  tracks  extend 
throngh  the  prairie,  tend  rather  to  make  me  adopt  the  opinion 
that  this  singular  appearance  of  furrows  is  owing  to  some 
niovem^it  of  wat^  over  the  earth's  sur&ce. 

(13)  p.  6— '*/i^  spreads  like  an  arm  of  the  seaJ** 

The  great  steppe,  which  extends  from  the  mouth  of  the 

Orinoco  to  the  snowy  mountains  of  Merida,  from  east  to 

west,  deflects  towards  the  south  in  the  parallel  of  8°  north 

latitude,  and  occupies  the  whole  space  between  the  eastern 

declivity  of  the  elevated  moimtains  of  New  Granada  and  the 

Orinoco,  which  here  flows  in  a  northerly  direction.     That 

portion  of  the  Llanos,  which  is  watered  by  the  Meta,  Y ichada, 

Zama,  and  Chiaviare,  connects  as  it  were  the  valley  of  the 

Amaaon  with  that  of  the  Lower  Orinoco.     The  word  Faramo, 

which  I  have  frequently  employed  in  this  work,  signifies  in 

the  Spanish  colonies  all  alpine  regions  which  are  situated 

from    11,000  to   14,000  feet  above  the  level  of  the  sea, 

and  whose  climate  is  rude,  imgenial,  and  misty.     In  the 

higher  Paramos  hail  and  snow  fall  daily  for  many  hours 

csontinuously,  and  yield  a  beneficial  supply  of  humidity  to 

the  alpine  plants,  not  from  the  absolute  quantity  of  vapour 

in  the  higher  strata  of  the  air,  but  by  the  frequency  of 

the  aqueous  deposits  occasioned  by  the  rapidly  changing 

euzrents  of  air,  and  the  variations  of  the  electric  tension. 

The  trees  ft>und  in  these  regions  are  low,  and  spread  out 

in  an  umbrelkulike  form,  have  gnarled  bnmches,  which  are 

constantly  covered  with  fresh  and  evergreen  foliage.    They  are 

*'  Chronica  dei  Peru,  P.  1^  cap.  87.    (Loea  con  letisa  en  los  Qdificios 
d^  Yinaque.) 
t  Origen  de  loa  Indios,  1607,  lib.  iii.  cap.  5,  p.  268. 
X  NaTarrete«  Viages  de  loe  Espafiolea,  t.  i.  p.  67. 
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mostly  large-flowering  laurel  and  myrtle-leayed  alpine  shrubs. 
Escallonia  tubar,  Escalhnia  myrtilwicles,  Chuquiraga  inaiffnts^' 
AraliiB,  WeinmannuB,  Freziera,  GuaUherm,  and  Andromeda 
reticulata^  may  be  regarded  as  the  representatives  of  the 
physiognomy  of  this  vegetation.*  To  the  touth  of  the  town 
of  Santa  Yk  de  Bogota  lies  the  celebrated  Paramo  de  la  Suma 
Paz,  an  isolated  mountain  group,  in  which,  according  to  Indian 
legends,  great  treasures  are  concealed;  and  hence  issues  a 
small  stream  or  brook,  which  pours  its  foaming  waters  through 
a  remarkable  natural  bridge  in  the  rocky  ravine  of  Icononzo. 

In  my  Latin  treatise,  De  Distrtbuttone  geographica  Planta* 
rum  secundum  cceli  tempertem  et  altitudmem  montium,  1817, 
p.  104,  I  have  thus  endeavoured  to  characterise  these  Alpine 
regions:  "Altitudine  1700 — 1900  hexapod:  asperrimse  so- 
litudines,  qusB  a  colonis  hispanis  uno  nomine  Paramos  appel- 
lantur,  tempestatum  vicissitudinibus  mire  obnoxiee,  ad  quas 
SolutaD  et  emollitee  defluunt  nives;  ventorum  flatibus  ac  nim- 
borum  grandinisque  jactu  tumultuosa  regio,  quee  saque  per 
diem  et  per  noctes  riget,  solis  nubila  et  tristi  luce  fere  nun- 
quam  cale&icta.  Habitantur  in  hac  ipsa  altitudine  sat  magnag 
civitates,  ut  Micuipampa  Peruvianorum,  ubi  thermometrum 
centes.  meridie  inter  6°  et  8°,  noctu  —  0°.4  consistere  vidi; 
Huancavelica,  propter  cinnabaris  venas  celebrata,  ubi  altitu- 
dine 1835  hexap.  fere  totum  per  annum  temperies  mensis 
Martii  Parisiis.'* 

(14)  p.  6—"  The  Cordilleras  of  Cochahamba  and  the  Brazilian 
mountains  approximate  to  one  another  by  means  of  separate 
transverse  chains.^* 

The  immense  space  between  the  eastern  coasts  of  South 
America  and  the  eastern  declivity  of  the  chain  of  the  Andes  is 
contracted  by  two  moimtain  masses,  which  partially  separate 
from  one  another  the  three  valleys  or  plains  of  ihe  Lower 
Orinoco,  the  Amazon,  and  the  Rio  de  la  Plata.  The  more 
northern  moimtain  mass,  called  the  group  of  the  Parime,  is 
opposite  to  the  Andes  of  Cundinamarca,  which,  after  extending 
fjEir  towards  the  esst,  assume  the  form  of  one  elevated  mountain, 
between  the  parallels  of  66°  and  68°  west  longitude.  It  is 
connected  by  the  narrow  mountain  ridge  of  Pacaraima  with 
the  granitic  hills  of  French  Guiana,  as  I  have  clearly  indi- 
cated in  the  map  of  Coliwibia  which  I  drew  up  from  my  own 
*  Humboldt  et  Bonpland,  Plantoi  ceguinoctialee,  fasc  ii 
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astronomical  observationB.  The  Garibs,  in  their  long  expedi- 
tions firom  the  missions  of  Carony  to  the  plains  of  Bio  Branco, 
and  eyen  to  the  Brazilian  frontier,  are  obliged  to  traverse  the 
crests  of  Pacaraima  and  Quimiropaca.  The  second  group  of 
mountains,  which  separates  the  yalley  of  the  Amazon  from 
that  of  La  Plata,  is  tiie  Brazilian,  which  approximates  to  the 
promontory-  of  Santa  Cruz  de  la  Sierra,  in  the  province  of 
Chiquitos,  west  of  the  Parecis  hills.  As  neither  tiie  eroup  of 
the  Parime,  which  gives  rise  to  the  cataracts  of  the  Orinoco, 
nor  the  Brazilian  group,  is  directly  connected  with  the  chain  of 
the  Andes,  the  plains  of  Venezuela  and  those  of  Patagonia 
are  directly  connected  with  one  another.* 


(15)  p.  6— ''Herds  of  mid  dogs.'' 

In  the  Pampas  of  Buenos  Ayres  the  traveller  meets  with 
European  dogs,  which  have  become  wild.     They  live  grega- 
nously  in  holes  and  excavations,  in  which  they  conceal  their 
young.      When  the  horde  becomes  too  numerous,  several 
&milies  go  forth,  and  form  new  settlements  elsewhere.     The 
European  dog  barks  as  loudly  after  it  has  become  wild,  as 
does    the    indigenous    American   hairy  species.      Garcilaso 
asserts  that,  prior  to  the  arrival  of  the  Spaniards,  the  Peru- 
vians had  a  race  of  dogs  called  Perros  gozques;  and  he  calls 
the  indigenous  dog  AUco.    In  order  to  distinguish  this  animal 
from   the  European  variety,  it  is  called  in  the  Qquichua 
language  Runa-allco,  Indian  dog,  or  dog   of  the  natives. 
The  hairy  Buna-allco  appeal's  to  be  a  mere  variety  of  the 
shepherd's  dog.     It  is,  however,   smaller,  has  long  yellow- 
ochry  coloured  hair,  is  marked  with  white  and  brown  spots, 
and  has  erect  and  pointed  ears.     It  barks  continually,  but 
seldom  bites  the  natives,  however  it  may  attack  the  whites. 
When  tlie  Inca  Pachacutec,  in  his  religious  wars,  conquered 
the  Indians  of  Xauxa  and  Huanca  (uie  present  valley  of 
Huancaya  and  Jauja),  and  compelled  them  by  force  to  submit 
to  the  worship  of  the  sun,  he  found  that  dogs  were  made 
the  objects  of  their  adoration,  and  that  ihe  priests  used  the 
skulls  of  these  animals  as  wind  instruments.     It  would  also 
appear  that  the  flesh  of  this  canine  divinity  was  eaten  by 
the  believers.f    The  veneration  of  dogs  in  the  valley  of  the 

*  See  Humboldt*8  geognofltic  view  of  South  Arnica,  in  his  ReUUion 
hutorique,  t.  iii.  pp.  188 — 244. 
f  Garcilaso  de  la  Yega,  Commentarios  Recdea,  P.  i.,  p.  184. 
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Huancaya  is.  probably  the  reason  why  the  skulls,  and  even 
whole  mummies,  of  these  animals  are  scnnetimes  found  m  the 
Huacas,  or  Peruvian  graves  of  the  most  ancient  period.  Von 
Tschudi,  the  author  of  an  admirable  treatise  on  the  JFmuna 
Peruana^  has  examined  these  skulls,  and  believes  them  to 
beloo^  to  a  peculiar  species,  which  he  calls  Conk  ingm^  and 
which  is  different  from  the  European  dog.  The  Huancas 
are  still,  in  derision,  called  '^  dog- eaters''  by  the  inhabitants  of 
other  provinces.  Among  the  natives  of  the  Rocky  Moun- 
tains of  North  America,  cooked  dog's  fledi  *is  placed  before 
the  stranger  guest,  as  a  feast  of  honour.  Captain  Fr^nMmt 
was  present  at  such  a  dog-feast  in  the  neighbourhood  of  Fort 
Laramie,  which  is  one  of  the  stations  of  the  Hudson's  Bay  Com- 
pany for  trading  in  dd^  and  peltries  with  the  Sioux  Indians."*^ 
ThQ  Peruvian  dogs  w^:^  made  to  play  a  singular  part  during 
eclipses  of  the  moon,  beii^  beat^i  as  long  as  the  darkness 
continued.  The  Mexican  Techioh%  a  variety  <^  the  c^iunm 
dog,  which  was  called  in  Anahuac  Chichi,  was  tbd  only  tsood- 
pletely  dumb  dog.  The  literal  signification  of  the  word 
Techichi  is  "  stone-dog,"  from  the  Aztec,  teU,  a  stone.  This 
dog  was  eaten  accordmg  to  the  ancient  CSiinese  custom,  and 
the  Spaniards  found  this  food  so  iudispensable  before  the 
introduction  of  homed  cattle,  that  the  race  was  gimduallj 
almost  entirely  extirpated.!  Buffon  confounds  the  Tedbdchi 
with  the  Koupara  of  Guiana,:^  which  is,  however,  identical 
with  the  Procyon  or  Ursus  canorivorus,  the  JReUon  crethier^  or 
the  crab-eating  Aguara-guaza  of  the  coasts  c^  Patagonia.§ 
Linnaeus,  on  the  other  hand,  confounds  the  dumb  d^  wita 
the  Mexican  Itzcuint^tofzotli,  a  canine  species  which  has  not 
hitherto  been  perfectly  described,  and  whidi  is  said  to  be 
characterised  by  a  short  tail,  a  very  small  head,  and  a  lai^ 
hump  on  the  back.  The  name  signifies  a  hump-backed  dog, 
and  is  derived  from  the  Aztec  itzcuintli,  another  word  for  dog, 
and  t^oizotli,  humped  or  a  humpback.  I  was  much  ^rodc 
in  America,  especially  in  Quito  and  Peru,  with  the  great  num- 
ber of  black  hairless  dogs.  They  are  termed  Chiens  turcs 
by  Buffon,  and  are  the  Cams  (SBgyptius  of  Linnseus.  This 
species  is  common  amongst   the    Indians,   who,    however* 

•  Fremont's  Exploring  Expeditiont  1845,  p.  42. 

f  ClAvigero,  Storia-antioa  del  Mesaica,  1780,  t.  i  p.  73. 

$  Buffon,  t.  XV.,  p.  155. 

§  Azara^  JSur  lea  Quadrup^dee  du  Paraguay,  t,  i.  p.  315.    " 
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generaUty  despise  thein>  and  treat  ihem  ill.  All  European 
dogs  multiply  rapidly  in  South  America;  and  if  no  species 
are  to  be  met  with  equal  to  those  of  Europe,  it  is  partly 
owing  to  want  of  care,  and  partly  to  the  circumstance  that  the 
finest  Yarieties  (as  the  elegant  greyhound  and  the  Danish 
tiger  breed)  have  never  been  introduced. 

Yon  Tschudi  makes  the  singular  remark,  that  on  the  Cor^ 
dilleras,  at  elevations  of  more  than  12,000  feet,  delicate 
breeds  of  dogs  and  the  European  domestic  cat  are  exposed, 
to  a  particular  kind  of  mortal  disease.  ^'Innumerable  at- 
tempts have  been  made  to  keep  cats  as  domestic  animab 
in  &e  town  of  Cerro  de  Pasco  (Ijin^  at  an  deration  of 
14,100  feet  above  the  sea's  level);  bat  such  endeavouiB 
have  invariably  been  frustrated,  as  both  cats  and  dogs  have 
died  in  convulsions  at  the  end  of  a  few  days.  The  cats, 
after  being  attacked  by  convulsive  fits,  attempt  to  climb  the 
walls,  but  soon  fall  to  the  ground  exhausted  and  motion- 
less. I  frequently  observed  instances  in  Yauli  of  this  chorea- 
like disease ;  and  it  seems  to  arise  from  insufficient  atmospheric 
pressure."  In  the  Spanish  colonies,  the  hairiess  dog,  which 
is  called  Perro  ckinesco,  or  chino,  is  supposed  to  be  of  Chinese 
origin,  and  to  have  been  brought  from  Canton,  or  from  Manila. 
According  to  Elaproth,  the  race  has  been  very  common  in  the 
Chinese  Empire  from  the  earliest  ages  of  its  culture.  Among 
the  animals  indigenous  to  Mexico,  there  was  a  very  lai^, 
totally  hairless,  and  dog-like  wolf,  named  Xohitzcutntli,  from, 
the  Mexican  xoh  or  xolotl,  a  servant  or  slave.* 

The  result  of  Tschudi's  observations  regarding  the  American 
indigenous  races  of  dogs  are  as  follows :— -There  are  two 
varieties  almost  specifically  different— *1.  Hie  Qinis  caraihictis 
of  Lesson,  totally  hairless,  with  the  exception  of  a  small  tuft 
of  white  hair  on  the  forehead  and  at  the  tip  of  the  tail;  of  a 
slate-gray  colour,  and  without  voice.  This  variety  was  found 
by  Columbus  in  the  Antilles,  by  Cortes  in  Mexico,  and  by 
Piearro  in  Peru  (where  it  suffers  from  the  cold  of  the  Cordil- 
leras); and  it  is  still  very  frequently  met  with  in  the  wanner 
districts  of  Peru,  under  the  name  of  Perros  chinos.  2.  The 
Canig  inga,  whidi  belongs  to  the  barking  species,  and  has  a 
pointed  nose  and  pointed  ears;  it  is  now  tied  for  watching 
sheep  and  cattle;  it  exhibits  nmny  variations  of  colour,  in- 

*  On  the  dogs  of  America,  see  Smith  Barton's  Fragmente  ofiM 
Naiural  History  of  Pennsylvania,  p.  i.,  p.  8i. 
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duced  by  being  crossed  with  European  breeds.  The  Cants 
ingtB  follows  man  up  the  heights  of  the  Cordilleras.  In  the  old 
Peruvian  graves,  the  skeleton  of  this  dog  is  sometimes  foimd 
resting  at  the  feet  of  the  human  mummy,  presenting  an  emblem, 
of  fidelity  frequently  employed  by  the  mediaeval  sculptors.* 
European  dogs,  that  had  become  wild,  were  found  in  the 
.island  of  St.  Domingo,  and  in  Cuba,  in  the  early  periods  of 
the  Spanish  conquest.f  In  the  savannahs  between  the  Meta, 
Arauca,  and  Apure,  dumb  dogs  {perros  mudos)  were  used  as 
.food  as  late  as  the  sixteenth  century.  The  natives  called 
them  Majoa  or  Auries,  says  Alonzo  de  Herrera,  who  under- 
took an  expedition  to  the  Orinoco,  in  1535.  The  highly  intel- 
ligent traveller  Gisecke  found  this  variety  of  non-barking  dogs 
in  Greenland.  The  dogs  of  the  Esquimaux  live  entirely  in 
the  open  air,  scraping  for  themselves  at  nfght  holes  in  the 
snow,  and  howling  like  wolves,  in  concert  with  one  of  the 
troop,  who  sits  in  the  middle,  and  takes  the  lead  in  the  chorus. 
The  Mexican  dogs  were  castrated,  in  order  that  their  flesh 
might  become  more  fat  and  delicate.  On  the  borders  of  the 
province  of  Durango,  and  further  north,  near  the  Slave  Lake, 
the  natives  load  the  larger  dogs  with  their  buffiilo-skin  tents, 
(at  all  events  they  did  so  formerly,)  when,  on  the  change  of 
reasons,  they  seek  a  different  place  of  abode.  These  various 
details  may  all  be  regarded  as  characteristic  of  the  mode  of 
life  led  by  the  nations  of  Eastern  Asia.  J 

(16)  p.  7—"  Like  the  greater  part  of  the  Desert  of  Sahara^  the 
Llanos  lie  within  the  Torrid  Zone" 

Significant  denominations,  particularly  such  as  refer  to  the 
form  of  the  earth's  surface,  and  which  arose  at  a  period  when 
iiiere  was  only  very  imcertain  information  respecting  different 
regions  and  their  hypsometric  relations,  have  led  to  various  and 
long-continued  geographical  errors.  The  ancient  Ptolemaic 
denomination  of  the  "  Greater  and  Lesser  Atlas"  §  has  exercised 
the  injurious  influence  here  indicated.  There  is  no  doubt  that 
the  snow-covered  western  summits  of  the  Atlas  of  Morocco  may 

*  J.  J.  Yon  Tschudi,  Untersucfiungen  Hber  die  Fauna  Peruana,  a. 
247—251. 

+  Garcilaso,  P.  i.  1723,  p.  826. 

t  Humboldt,  Essai  polit.,  t.  ii.  p.  448^  and  JiekUion  hist.,  t.  IL 
]>.  625. 

§  Geogr,,  lib.  ill.  cap.  J. 
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he  regarded  as  the  Great  Atlas  of  Ptolemy;  but  where  is  the 
limit  of  the  Little  Atlas?    Are  we  still  to  maintain  the  divi- 
sion into  two  Atlas  chains  (which  the  conservative  tendency 
of  geographers  has  retained  for  1700  years)  in  the  territory 
of  Algiers,  and  eyen  between  Tunis  and  Tlemse?    Are  we  to 
seek  a  Grreater  and  a  Lesser  Atlas  between  the  coast  and  the 
j>arallel  chains  of  the  interior?    All  travellers  familiar  with 
geognostic  views,  who  have  visited  Algeria  since  it  has  been 
in  the  possession  of  the  French,  contest  the  meaning  con- 
veyed by  the  generally  adopted  nomenclature.    Among  the 
parallel  chains,  that  of  Jurjura  is  generally  supposed  to  be 
the  highest  of  those  which  have  been  measured;   but  the 
well-informed    Foumel  (who  was    long  InghUeur  en  chef 
des  Mines  de  VAlgirie)  affirms  that  the  mountain  range  of 
Aur^s,  near  Batnah,  which  even  at  the  end  of  March  was  found 
covered  with  snow,  has  a  greater   elevation.     Foumel  con- 
tests the  existence  of  a  Little  and  a  Qreat  Atlas,  as  I  do  that 
of  a  Little  and  a  Ghreat  Altai*.     There  is  but  one  Atlas,  for- 
merly called  Dyris  by  the  Mauritanlans,  *'  a  name  that  must 
be   applied  to  the  foldings  {rides^  suites  de  crites\  which 
form  the  division  between  the  waters  flowing  to  the  Mediter- 
ranean and  towards  the  lowland  of  the  Sa&ra."    The  lofty 
Atlas  chain  of  Morocco  inclines  from  north-east  to  south-west, 
and  not,  like  the  Eastern  Mauritanian  portion  of  the  Atlas, 
from  east  to  west.     It  rises  into  simmiits  which,  according  to 
Benou,  attain  an  elevation  of  11,400  feet,  exceeding,  there- 
fore, the  height  of  Etnaf.     A  singularly  formed  highland,  of 
an  almost  square  shape  (Sahab  el-Marga),  is  situated  in  33^ 
north  lat.,  and  is  bounded  to  the  soutib  by  high  elevations. 
From  thence  the  Atlas  declines  in  height  in  a  westerly  direc- 
tion towards  the  sea,  about  a  degree  south  of  Mogador.    This 
■south-western  portion  bears  the  name  of  Idrar-N-Deren. 

The  northern  boundaries  of  the  extended  low  region  of  the 
Sahara  in  Mauritania,  as  well  as  its  southern  limits  towards 
the  fertile  Sudan,  have  hitherto  been  but  imperfectly  inves- 
%ated.  If  we  take  the  parallels  of  16^**  and  32^^  north 
lat.  as  the  outer  limits,  we  obtain  for  the  Desert,  includ- 
ing its  oases,  an  area  of  more  than  1,896,000  square  miles; 

*  Humboldt,  Asie  cefUrcUe,  t  i.  pp.  247,  252. 

+  ExplorcUion  scientifique  de  PAlgSrie,  de  ISAO  dlBi2,pubUSe par 
ordre  du  Oouvemement;  Sciences  hist,  et  g^ogr,,  t.  viii.,  1846,  pp. 
864,  378. 
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or  between  nine  and  ten  times  the  extent  of  Germany,  and 
almost  three  times  that  of  the  Mediterranean,  exclusive 
of  the  Black  Sea.  Hie  best  and  most  recent  intelligence, 
for  which  we  are  indebted  to  the  French  observers,  Colonel 
Daumas,  and  MM.  Foomel,  Renon,  and  Carette,  shows  ns 
that  the  Desert  of  Sahara  is  composed  of  several  detached 
basins,  and  that  the  number  and  the  population  of  the  fertile 
Oases  is  very  much  greater  than  had  been  imagined  from  the 
awfully  des^  character  of  the  country  between  Insalah  and 
Timbuctoo,  and  the  road  fi:om  Moursouk,  in  Fezzan,  to 
]Klma,  Tirtuma,  and  Lake  Tschad.  It  is  now  generally 
affirmed  that  the  sand  covers  only  the  smaller  portion  of  tlie 
lowlands.  A  similar  opioion  had  been  previously  advanced  by 
my  Siberian  travelling  companion,  the  acute  observer  Ehren- 
berg,  from  what  be  had  himiself  seen*.  Of  larger  wild  animals, 
only  gazeUes,  wild  asses,  and  ostridies  are  to  be  met  with. 

<^  That  Hons  exist  in  the  des^t,'^  says  M.  Carette,  "  is  a 
myth  popularised  by  the  dreams  of  artists  and  poets,  and  has 
no  foundation  but  in  thdr  imagination.  Hiis  animal  does 
not  quit  the  mountains  where  it  finds  shelter,  food,  and 
drink.  When  the  travell^  questions  the  natives  concerning 
these  wild  beasts,  which  Europeans  suppose  to  be  their  com- 
panions in  the  desert,  they  reply,  widi  imperturbable  sang 
froid^  '  Have  you,  then,  lions  in  your  country  which  can  drink 
air  and  eat  leaves?  With  us  Hons  require  running  water  and 
living  flesh;  and  therefore  they  only  appear  where  there  are 
woo<kd  hills  and  water.  We  fear  only  the  viper  {lefa)^  and, 
in  humid  spots,  the  innumeraUe  swarms  of  mosquitoes  which 
abound  theref.* " 

While  Dr.  Oudney,  in  his  long  journey  from  TripoK  to 
Lake  Tschad,  estimated  the  elevation  of  the  Southern  Sahara 
at  1637  feet,  and  Gennan  geographers  even  ventuied  to  add 
lan  additional  thousand  feet,  Foumel,  the  engineer,  has,  by 
careful  barometric  measurements,  based  on  corresponding 
observations,  made  it  tdlerably  probable  that  a  part  of  the 
ixirthem  desert  is  below  the  sea's  level.  The  portion  of  the 
desert  which  is  now  called  '*  Le  Zahara  d'Alg^rie,^'  advances 
to  the  chains  of  hiUs  of  Metlili  and  el-Gaous,  where  lies  tiie 
most  northern  of  all  the  Oases,  el-Kantara,  fruitfol  in  dates. 
This  low  basin,  which  reaches  the  parallel  of  34°  lat.,  receives 

*  ET^piloraJtion  scientif.  de  VAlgSrie,  HisL  et  gSoffr^  t.  ii.  p.  4^^        > 
t  Ibid.  t.  ii.  pp.  126— 129,  and  t.  vii.  pp.  94,  97. 
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the  radiant  heat  of  a  stratum  of  chalk,  inclined  at  an  angle 
of  65^  towards  the  south,  and  which  is  full  of  the  shells  of 
Inoceramus*.     "Arrived  at  Biscara  (BL^ra),*^  says   Foumd, 
*'  an  indefinite  horizon,  like   that  of   the   sea,  lay   spread 
before  us.''     Between  Biscara  and   Sidi  Ocba  the  land  is 
<Hily  243  feet  above  the  sea's  level.    The  inclination  increases 
considerably  towards  the  south.     In  another  workf ,  where  I 
liave  brought  together  all  the  points  that  refer  to  the  depres- 
sion of  some  portions  of  continents  below  the  level  of  the  sea,  I 
have  already  noticed  that,  according  toLe  P^re,  the  bitter  lakes 
\lacs  amers)  on  the  isthmus  of  Suez,  when  they  have  but  little 
water,  and,  according  to  General  Andreossy,  the  Natron  lakes 
of  Fayoum,  are  also  lower  than  the  level  of  the  Mediterranean. 
Among  other  manuscript  notices  of  M.  Foumel,  I  possess  a 
^eognostic  vertical  profile,  with  all  the  inflexions  and  inclina- 
tions of  the  strata,  representing  the  surface  the  whole  wny 
from  the  coast  near  Philippeville  to  a  spot  near  the  Oasis  of 
Biscara  in  the  Desert  of  Sahara.     The  direction  of  the  line 
on  which  the  barometric  measurements  were  taken  is  south 
20°  west;  but  the  points  of  elevation  determined  are  pro- 
jected, as  in  my  Mexican  profiles,  on  a  different  plane,  one 
from  N.  to  S.     Ascending  uninterruptedly  from  Constantine, 
whose  elevation  is  2123  feet,  the  highest  point  is  found  be- 
tween Batnah  and  Tizur,  at  only  3581  feet.     In  the  part  of 
the  desert  which  lies  between  Biscara  and  Tuggurt,  Foumel 
has  succeeded  in  digging  a  series  of  artesian  wells  {.     We 
learn  from  the  old  accoimts  of  ^aw,  that  the  inhabitants  of 
the  coimtry  were  acquainted  with  a  subterranean  supply  of 
water,  and  related  fabulous  tales  of  a  "  sea  under  the  earth 
(bahr  t6hl  el-erd)."     Fresh  waters,  which  flow  between  clay 
and  marl  strata  of  the  old  chalk  and  other  sedimentary  for- 
mations, under  the  action  of  hydrostatic  pressure,  form  gushing 
fountains  when  the  strata  are  pierced§.     The  phenomenon  of 
fresh  water  being  often  found  near  beds  of  rock  salt,  need  not 
surprise  the  geognosist,  acquainted  with  mining  operations, 
since  Europe  offers  many  analogous  phenomena. 

*  Foumel,  Sur  lea  Cfisemena  de  Muriate  de  Sonde  en  Alg^rie,  p.  ^ 
in  the  Annalea  dea  Mines,  4me  serie,  t  ix.  1846,  p.  546. 

+  Aaie  centrcUe,  t.  ii.  p.  820. 

X  Comptea  rendiia  de  VAcad&mie  dea  Sciences,  t.  xx.  1846,  pp.  170, 
882, 1305. 

§  See  Shaw,  Voyages  dans  plusieura  partiea  de  la  Berhirie,  t,  i  p. 
169,  and  Rennel,  Africa,  Append,  p.  Ixxxr. 
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The  riches  of  the  desert  in  rock-salt,  and  its  employment 
for  purposes  of  building,  have  been  known  since  the  time  of 
Herodotus.  The  salt  zone  of  the  Sahara  (zonc'salifere  du 
desert)  is  the  most  southern  of  the  three  zones  which  pass 
through  Northern  Africa  from  south-west  to  north-east,  and 
is  believed  to  be  connected  with  the  beds  of  rock-salt  in  Sicily 
and  Palestine  described  by  Friedrich  Hoffinan,  and  by  Ko- 
binson*. 

The  trade  in  salt  with  Sudan,  and  the  possibility  of  culti- 
TEting  the  date-tree  in  the  many  Oasis-Hke  depressions, 
caused  probably  by  earth-slips  in  the  beds  of  tertiary  chalk  or 
Xeuper-gypsum,  haye  equally  contributed  to  animate  tbe 
desert,  at  yarious  parts,  by  human  intercourse.  The  high 
temperature  of  the  air,  which  renders  the  day*s  march  so 
oppressive  across  the  Sahara,  makes  the  coolness  of  the  night 
(of  which  Denham  and  Sir  Alexander  Bumes  frequently  com- 
plained in  the  African  and  Asiatic  deserts)  so  much  the  more 
remarkable.  Mellonif  ascribes  this  coolness  (which  is  proba- 
bly produced  by  the  radiation  of  heat  frt>m  the  ground),  not 
to  the  great  purity  of  the  heavens  (irraggiamento  calorifico  per 
la  grande  sereniti  di  cielo  nell*  immensa  e  deserta  pianura 
deU*  Africa  centrale),  but  to  the  extreme  calm,  and  the  ab- 
sence of  all  movement  in  the  air  throughout  the  whole  night}. 

The  river  Quad-Dra  (Wadi  Dra),  which  is  almost  dry  the 
greater  part  of  the  year,  and  which,  according  to  Ilenou§,  is  one- 
sixth  longer  than  the  Rhine,  flows  into  the  Sahara  in  32^  north 
latitude,  from  the  southern  dedivity  of  the  Atlas  of  Morocco. 
It  runs  at  first  from  north  to  south,  imtil  in  29°  north  lat., 
and  5°  8'  west  long.,  it  deflects  at  right  angles  to  the  west,  and 
traversing  the  great  fresh- water  lake  of  Debaid,  flows  into 
the  sea  at  Cape  Nun,  in  lat.  28°  46',  and  long.  1 1°  8'.  This  re- 
gion, which  was  first  rendered  celebrated  by  the  Portuguese 
discoveries  of  the  fifteenth  century,  and  whose  geography  has 
subsequently  been  shrouded  in  the  deepest  obscurity,  is  now 
known  on  the  coast  as  the  country  of  the  Scheik  of  Beirouk 

*  Fonmel,  Sur  lea  Cfisemena  de  Muriaie  de  Sonde  en  Algirie,  pp. 
28-41 ;  and  Earsten,  Ueber  dcLS  Vorkommen  dea  KochscUzea  at^  der 
Oberji&che  der  Erde,  1846,  8.  497,  648,  741. 

•f  Memoria  avlV  abbasaamento  di  temperalh/ra  durante  le  noUi 
pladde  e  aerenet  1847,  p.  55. 

^  Consalt,  also,  on  African  Meteorology,  Aim€,  in  the  Explor,  de 
lAlg^rie,  Phya.  O&ner,  t.  ii.,  1846,  p.  147. 

S  ExpUyr,  de  VAlg.,  fJiat,  et  0€ogr,  t.  viii.  pp.  65  -78.  , 
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(whose  dominions  are  independent  of  the  Emperor  of  Mo- 
rocco). It  was  explored,  in  the  months  of  July  and  August, 
1B40,  by  the  French  Ck>imt,  Captain  de  Bouet-Villaumez,  under 
the  orders  of  his  government.  From  manuscript  and  official 
reports  it  would  appear  that  the  mouth  of  the  Quad-Drtf  is  at 
present  so  much  blocked  up  by  sand  as  to  have  an  open  chan- 
nel of  only  about  190  feet.  The  Saguiel-el-Hamra, — still  very 
little  known, — ^which  comes  from  the  south,  and  is  supposed  to 
have  a  course  of  at  least  600  miles,  flows  into  the  same  mouth 
at  a  point  somewhat  &rther  eastward.  The  length  of  these  deep, 
but  generally  dry,  river-beds  is  astonishing.  They  are  ancient 
furrows,  similar  to  those  which  I  observed  in  the  Peruviaii 
desert  at  the  foot  of  the  Cordilleras,  between  the  latter  and 
the  shores  of  the  Pacific.  In  Bouet's  manuscript  narrative*, 
the  mountains  which  rise  to  the  north  of  Cape  Nun  are  esti* 
mated  at  the  great  height  of  9,186  feet. 

It  is  generally  supposed  that  Cape  Nun  was  discovered  in  1 483 
by  the  Knight  Gilianez,  despatched  under  the  order  of  the  ce- 
lebrated In&nte,  Henry,  Duke  of  Yiseo,  and  founder  of  tho 
Academy  of  Sagres,  which  was  presided  over  by  the  pilot  and 
cosmographer,  Mestre  Jacomd,  of  Majorca;  but  the  Portukmo 
Mediceo, — the  work  of  a  Genoese  navigator  of  the  year 
1351, — already  contains  the  name  of  "Cavo  di  Non."     The 
doubling  of  this  Cape  was  as  much  dreaded  as  has  been 
since  then  the  passage  roimd  Cape  Horn ;  although  it  is  only 
23'  north  of  the  parcel  of  Teneriffe,  and  might  be  reached 
by  a  few  days'  sail  from  Cadiz.      The  Portuguese  adage, 
*'*'  Quern  passa  o  Cabo  de  Num,  ou  tomara  ou  nilo,''  could  not 
intimidate   the  Infante,    whose    heraldic   French  motto   of 
*'  Talent  de  bien  fiiire,"  well  expressed  his  noble,  enterprising, 
and  vigorous  character.     The  name  of  this  Cape,  wluch  has 
long  been  supposed  to  originate  in  a  play  of  words  on  the 
negative  particle,  does  not  appear  to  me  to  be  of  Portuguese 
origin.     Ptolemy  placed  on  the  north-west  coast  of  Africa  a 
river  Nuius^  in  the  Latin  version  Nunii  ostia.     Edrisi  refers 
to  a  town,  Nul,  or  Wadi  Nim,  somewhat  further  south,  and 
about  three  days'  journey  in  the  interior,  named  by  Leo  Afri- 
canus  Belad  de  Non,    Several  European  navigators  had  pene- 
trated far  to  the  south  of  Cape  Nun  before  the  Portuguese 
squadron  under  GiLianez.     The  Catalan,  Don  Jayme  Ferrer, 
in  1346,  as  we  learn  from  the  Atlas  Catalan,  published  at 
*  Belaiion  de  VExpHition  de  la  MdUmine, 
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Paris  by  BtioheNii,  had  adranced  as  far  as  the  Gk>ld  Biyer  (Rh 
do  Ouro),  in  23^  5&  novth  lat. ;  while  the  Nonnans,  at  the 
dose  of  the  fourteenth  eaitury,  reached  Sierra  Lecme  in  B^  3(y 
sorth  latitude.  The  merit  of  having  been  the  first  to  cross  the 
equatttr  in  tiie  Western  Ooean  inoontrovertiUy  belongs,  like 
80  many  other  great  achieyements,  to  the  Portngnese. 

(17)  p.  7.''-*''  /is  a  grassy  plainy  resembling  many  of  tAe  Steppe^ 

of  Central  Asia," 

The  Llanos  of  Caracas,  of  the  Eio  Apure  and  the  Meta^ 
which  are  the  abode  of  numerous  herds  of  cattle,  are, 
in  the  strictest  sense  of  the  word,  grassy  plains.  The  two 
fiunilies  of  the  CyperaeeeB  and  the  Graminesd,  which  are  the 
principal  representatives  of  the  vegetation,  yield  nimierous 
forms  of  Paspalum  {Paspaium  lepiostaehyum,  P.  lenticulare}y 
of  Kyllingia  {KyUingiamonocephcda  (JRotth,)  K,  odorata),  of  Pa- 
nicum  {Panicum  yranuHferum,  P.  micranthum\  of  Antephora, 
Aristida,  Yilfa,  and  Anthisteria  {Antkisteria  reflexa^  A* 
JbUosa),  It  is  only  here  and  there  that  any  herbaceous 
dicotyledon,  as  the  low-growing  species  of  Mimosa  intermedia 
and  M.  dormiens,  whi<£  are  so  grateM  to  the  wild  horses 
and  cattle,  are  found  interspersed  among  the  Gramineee.  The 
natiyes  very  characteristically  apply  to  this  group  the  name  of 
^*  Dormideras,"  or  sleepy  plants,  because  the  delicate  and 
feathery  leaves  close  on  being  touched.  For  many  square 
miles  not  a  tree  is  to  be  seen;  but  where  a  few  solitary 
trees  are  found,  they  are,  in  humid  districts,  the  Mauritia 
Palm,  and,  in  arid  spots,  a  Proteaoea  described  by  Bon- 
pland  and  myself,  the  Rhopala  complioata  {Chaparro  hobo), 
whi(^  Willdenow  regarded  as  an  Embothrium;  also  the 
useful  Pahna  de  Govija  or  de  Sombrero;  and  our  Corypha 
inermis,  an  umbreSa  palm  cdlied  to  Chamserops,  and  used  by 
the  natives  for  the  covering  of  their  huts.  How  much  more 
varied  and  rich  is  the  aspect  of  the  Asiatic  plains!  In  a  great 
portion  of  the  Kirghis  and  Kalmuck  Steppes  which  I  have 
traversed  (extending  over  a  space  of  40  degrees  of  longitude), 
from  the  Don,  the  Gasman  Sea,  and  the  Orenburg-Ural  river 
Jaik,  to  the  Gbi  and  me  Upper  Irtysch,  near  the  Lake  Dsai- 
sang,  the  extreme  range  of  view  is  never  bounded  by  a  hori- 
zon in  which  the  vault  of  heaven  appears  to  rest  on  an  im- 
broken  sea-like  plain,  as  is  so  frequently  the  case  in  the 
Llanos,  Pampas,  and  Prairies  of  America.     I  have,  indeed. 
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never  obeeryed  anything  approaching  to  this  phenomenon, 
excepting,  perhaps,  where  I  haye  looked  only  towards  one 
quarto*  of  die  heaTens,  finr  the  Asiatib  plains  are  frequently 
intersected  by  chains  of  hills,  or  clothed  with  coniferous  woods. 
The  Asiatic  Tegetation,  too,  in  the  most  fruitful  pasture 
lands,  is  by  no  means  limited  to  the  fitmily  of  the  Cyperaceo, 
but  is  enriched  by  a  great  yariety  of  heroaeeous  plants  and 
shrubs.  In  the  aeeson  of  spring,  small  snowy  white  and  red 
flowering  RosacesB  and  Amygdaleee  {i^rtBa,  (yata^us,  Prunus 
^»mo9a,  Amygdalu9  nana\  nresent  a  pleasing  appearance.  I 
have  elsewhere  spoken  of  the  tall  and  luxuriant  Synan- 
thereae  {Saussurea  amara^  S.  salsa^  Artemisus^  and  Ce»taurea\ 
and  of  leguminous  plants,  (species  of  the  Astragalus,  Cytisus 
and  Caragana).  Crown  Imperials  {Frittllarta  ruthenica  and 
F,  meUagrindes),  Cypripediss  and  tulips  gladden  the  eye  with 
their  varied  and  bright  hues. 

A  contrast  is  presented  to  this  charming  vegetation  of  the 

Asiatic  plains  by  the  dreary  Salt  Steppes,  especially  by  that 

portion  of  the  Barabinski  Steppe  which  lies  at  the  base  of  the 

Altai  Mountains,  between  Barnaul  and  the  Serpent  Mountain, 

ttiid  by  the  country  to  the  east  of  the  Caspian.     Here  the 

social  Chenopodiee,  species  of  Salsola,  Atriplex,  Salioomiee,  and 

Halimocnemis  crassifolia*,  cover  the  clayey  soil  with  patches 

of  verdure.     Among  the  five  hundred  phanerogamic  species 

which  Claus  and  Gobel  collected  on  the  Steppes,  Synanthere», 

^enopodiee,  and  Cruciferse  were  more  numerous  than  the 

gi'asses ;  the  latter  constituting  only  ^th  of  the  whole,  and  the 

two  former  j-th  and  -Jth.     In  Germany,  owing  to  the  alternation 

of  hills  and  plains,  the  Glumace®  (comprising  the  Gramine®, 

^^^yperacese,  and  Juncace®)  constitute  -fth,  fiie  Synantherees 

(Compositse)  ^th,  and  the  Cruciferee  ^th  of  aU  tiie  German 

Phanerogamic  species.     In  the  most  northern  part  of  the  fiat 

^d  of  Siberia,  the  extreme  limit  of  tree  and  slurub  vegetation 

{Conifera  and  Amentacea)  is,  according  to  Admiral  Wran- 

gen*8  fine  map,  67^  15'  north  lat.,  in  the  districts  contiguous 

to  Behring*s  Straits,  while  more  to  the  west,  towards  the 

Iwmks  of  the  Lena,  it  is  Tl**,  which  is  the  parallel  of  the 

North  Cape  of  Lapland.    The  plains  bordering  on  the  Polar  Sea 

sre  the  domain  of  Cryptogamic  plants.   They  are  called  Tundra 

(Tuntur  in  Finnish),  and  are  vast  swampy  districts,  covered 

*  Gdbel,  Seise  in  die  Steppe  dee  sMlicken  Bueelands,  1888,  th.  U. 
B;  244,  801. 
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partly  with  a  thick  mantle  of  Spbagnum  palustre  and  other. 
Liverworts,  and  partlv  with  a  dry  snowy-white  carpet  of 
Cenomyce  rangiferina  (Reindeer-moss),  Stereocaulon  paschale, 
and  other  lichens.  "  These  Tundra"  says  Admiral  Wrangell, 
in  his  perilous  expedition  to  the  Islands  of  New  Siberia,  so 
rich  in  fossil  wood,  ^'  accompanied  me  to  the  extremest  Arctic 
coast.  Their  soil  is  composed  of  earth  that  has  been  frozen 
for  thousands  of  years.  In  the  dreary  uniformity  of  the 
landscape,  and  surrounded  by  reindeer,  the  eye  of  the  travel- 
ler rests  with  pleasure  on  the  sinallest  patdb  of  green  turf 
that  shows  itself  on  a  moist  spot." 

(18)  p.  7.— ii  diversity  of  causes  diminishes  the  dryness  and 

heat  of  the  New  Continent. 

I  have  endeavoured  to  compress  the  various  causes  of  the. 
humidity  and  lesser  heat  of  America  into  one  general  cate*. 
gory.  It  will  of  course  be  understood,  that  I  can  only  have 
reference  here  to  the  general  hygroscopic  condition  of  the 
atmosphere,  and  the  temperature  of  the  whole  continent; 
for  in  considering  individual  regions,  as  for  instance,  the 
island  of  Margarita,  or  the  coasts  of  Cumana  and  Coro,  it. 
will  be  found  that  these  exhibit  an  equal  degree  of  dryness 
and  heat  with  any  portion  of  A&ica. 

The  maximum  of  heat,  at  certain  hours  of  a  summer's  day, 
considered  with  reference  to  a  long  series  of  years,  has  been 
found  to  be  almost  the  same  in  all  regions  of  the  earth, 
whether  on  the  Neva,  the  Senegal,  the  Ganges,  or  the  Orinoco, 
namely,  between  93°  and  104°  Fahr.,  and  on  the  whole  not 
higher ;  provided  that  the  observation  be  made  in  the  shade,  far 
from  solid  radiating  bodies,  and  not  in  an  atmosphere  filled 
with  heated  dust  or  gi'anules  of  sand,  and  not  with  spirit-ther- 
mometers, which  absorb  light.  The  fine  grains  of  sand  (form- 
ing centres  of  radiant  heat)  which  float  in  the  air,  were  proba- 
bly the  cause  of  the  fearful  heat  (122°  to  133°  Fahr.  in  the 
slmde)  in  the  Oasis  of  Mourzouk  to  which  my  imhappy  friend 
Bitchie,  who  perished  there,  and  Captain  Lyon,  were  exposed  for 
weeks.  The  most  remarkable  instance  of  a  high  temperature,  in 
an  air  probably  free  from  dust,  is  mentioned  by  an  observer 
who  well  knew  how  to  arrange  and  correct  all  his  instruments 
with  the  greatest  accuracy.  Riippel  foimd  the  temperature 
110°.  6  F^r.  at  Ambukol,  in  Abyssinia,  with  a  cloudy  sky,  a 
strong  south-west  wind,  and  an  approaching  thunder-storm. 
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The  mean  annual  temperature  of  the  tropics,  or  the  actual  cli« 
mate  of  the  region  of  palms,  is  on  the  main  land  hetween 
7B^.2and  85^.5  Fahr.,  without  any  sensible  difference  between 
the  observations  made  in  Senegal,  Pondichery,  and  Surinam*. 
The  great  coolness,  one  might  almost  say  coldness,  which 
prevails  during  a  great  portion  of  the  year  m  the  tropics,  on 
the  coast  of  Peru,  and  which  causes  the  mercury  to  fall  to 
59°  Fahr.,  is,  as  I  hope  to  show  in  another  place,  not  to  be 
attributed  to  the  effect  of  neighbouring  moimtaina  covered 
with  snow,  bnt  rather  to  the  mist  {gama)  which  obscures  the 
sun's  disk,  and  to  a  current  of  cold  sect'iD€Uer  conunencing  in 
the  antarctic  regions,  and  which  coming  from  the  south-west, 
strikes  the  coast  of  Chili  near  Yaldivia  and  Concepcion,  and  is 
thence  propelled  with  violence,  in  a  northerly  direction,  to 
Cape  Parifia.     On  the  coast  of  Lima,  the  temperature  of  the 
Pacific  is  60°.2  Fahr.,  whilst  it  is  79**.2  Fahr.  under  the  same 
paniUel  of  latitude  when  outside  the  current.     It  is  singular, 
that  so  remarkable  a  feet  should  have  remained  unnoticed, 
until  my  residence  on  the  coast  of  the  Pacific,  in  October,  1 802. 
The  variations  of  temperature,  of  many  parts  of  the  earth, 
depend  principally  on  the  character  of  the  bottom  of  the 
^nal  ocean,  or  in  other  words,  on  the  nature  of  the  solid  or 
fluid  (continental  or  oceanic)  base  on  which  the  atmosphere 
^^csts.     Seas,  traversed  in  various  directions  by  currents  of 
^^arm  and  cold  water  (oceanic  rivers),  exert  a  different  action 
from  articulated  or  inarticulated  continental  masses  or  islands, 
"which  may  be  regarded  as  the  shoals  in  the  aerial  ocean,  and 
which,  notwithstanding  their  small  dimensions,  exercise,  even 
to  great  distances,  a  remarkable  degree  of  influence  on  the 
climate  of  the  sea.      In  continental  masses,  we  must  dis- 
tinguish between  barren  sandy  deserts,  savannahs,  (gras^ 
phuns,)  and  forest  districts.     In  Upper  Egypt  and  in  South 
America,  Nouet  and  myself  found,  at  noon,  the  temperature 
of  the  ground,  which  was  composed  of  granitic  sand,  154^ 
«ttd  141**  Fahr.     Numerous  carefrd  observations  instituted  at 
Paris,  have  given,  according  td  Arago,  122®  and  126®.  5  Fahr.f 
The  Savaniuihs,  which,  between  the  Missouri  and  the  Missis- 
Appi,  are  called  Prairies^  and  which  appear  in  the  south  at 

*  Humboldt,  Mimoire  sur  lea  Lignea  laoihermes,  1817^  p.  hi,  Asie 
«eN(ra2e,  t.  iii.  Kahlmimn,  Table  IT. 
t  Asie  centrale,  t  iii.  p.  176. 
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the  Llanos  of  Venezuela  and  the  Pampas  of  Buenos  Ayres, 
are  covered  with  small  monocotyledons,  belonging  to  the 
&mily  of  the  Cyperaceee,  and  with  grasses,  whose  dry  pointed 
stalks,  and  whose  delicate,  lanceolate  leaves  radiate  towards 
the  unclouded  sky,  and  possess  an  extraordinary  power  of 
emission.  Wells  and  Daniell*  have  even  seen  in  our  latitude, 
where  the  atmosphere  has  a  much  less  considerable  degree  of 
transparency,  the  thermometer  fe.U  to  14®.  5,  or  18°  Fahr.  on 
being  placed  on  the  grass.  Melloni  has  most  ably  shownf 
that  in  a  calm,  which  is  a  necessary  condition  of  a  powerful 
radiation,  and  of  the  formation  of  dew,  the  cooling  of  the 
stratum  of  grass  is  promoted  by  the  &Iling  to  the  ground  of 
the  cooler  particles  of  air,  as  being  the  heavier. 

In  the  vicinity  of  the  equator,  under  the  cloudy  sky  of  the 
Upper  Orinoco,  the  Bio  Negro  and  the  Amazon,  the  plains 
are  covered  witii  dense  primeval  forests;  but  to  the  nortik  and 
south  of  this  woody  district,  there  extend,  from  the  zone  ci 
palms  and  of  tall  dicotyledonous  trees  in  ihe  northern  hemi- 
sphere, the  Llanos  of  the  Lower  Orinoco^  the  Meta,  and 
Guaviare;  and  in  the  south,  the  Pampas  of  the  Bio  de  la 
Plata  and  of  Patagonia.  The  area  thus  covered  by  graasy 
plains,  or  Savannahs,  in  South  America,  is  at  least  nine  times 
greater  than  that  of  France. 

The  forest  region  acts  in  a  threefold  manner,  by  the  cooloefls 
induced  by  its  shade,  by  evaporation,  and  by  the  cooling  pro- 
cess of  radiation.  Forests  uniformly  composed  in  our  tem- 
perate zone  of '^  social '*  plants,  belonging  to  the  fiimilies  of  the 
Coniferae  or  Amentaceee  (the  oak,  beech,  and  birch),  and  under 
the  tropics  composed  of  plants  not  living  socially,  protect  the 
groimd  from  direct  insolation,  evaporate  the  fluids  they  have 
themselves  produced,  and  cool  the  contiguous  strata  of  air  by 
the  radiation  of  heat  from  their  leafy  appendicular  organs. 
The  leaves  are  by  no  means  all  parallel  to  one  another,  and  pre- 
sent different  inclinations  towards  the  horizon ;  and  accordis^ 
to  the  laws  established  by  Leslie  and  Fourier,  the  influence  of 
this  inclination  on  the  quantity  of  heat  emitted  by  radiation, 
is  such,  that  the  radiating  power  of  a  given  measured  sur&ee  a; 
having  a  given  oblique  direction,  is  equal  to  the  radiating 
power  of  a  leaf  of  tlie  size  of  a  projected  on  a  horizontal 

*  Meteor.  Essays,  1827,  pp.  230,  278.  > 

+  Suir  Abbassamento  di  Temperatura  dur€m(e  le  N<4H  pUsMi  e 
serene,  1847,  pp.  47,  53. 
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plane.  In  the  initial  condition  of  radiation  of  all  the  leayes 
which  form  the  summit  of  a  tree,  and  which  partially  ooref 
each  other,  those  which  are  directly  presented  towards  the 
imdoud^d  sky,  will  be  first  cooled. 

This  production  of  cold  (or  the  exhaustion  of  heat  bj 
emission)  will  be  the  more  considerable  in  proportion  to  the 
thinness  of  the  leaves.    A  second  stratmn  of  leaves  has  its  up- 
per surface  turned  to  the  under  sur&ce  of  the  former,  and  will 
give  out  more  heat  by  radiation  towards  that  stratum  than 
it  can  receive  from  it.     The  result  of  this  imeqttal  exchange 
will  then  be  a  diminution  of  temperature  for  the  second 
stratum  also.     A  similar  action  will  extend  from  stratum  to 
stratum,  till  all  the  leaves  of  the  tree,  by  their  greater  or  less 
radiation,  as  modified  by  their  difference  of  position,  have 
passed  into  a  condition  of  stable  equilibrium,  of  which  the 
law   may  be  deduced  by  mathematical    analysis.     In  this 
manner,  in  the  serene  and  long  nights  of  the  equinoctial  zone, 
the  forest  air,  which  is  contained  in  the  interstices  between 
the  strata  of  leaves,  becomes  cooled  by  the  process  of  radiar 
tion ;  for  a  tree,  a  horizontal  section  of  whose  summit  would 
hardly  measure  2000  square  feet,  would,  in  consequence  oi 
the  great  number  of  its   appendicular  organs  (the  leaves^, 
produce  as  great  a  diminution  in  the  temperature  of  the  air 
as  a  space  of  bare  land  or  turf  many  thousand  times  greater 
than  2000  square  feet.*     I  have  thus  sought  to   develope 
somewhat  frdly  the  complicated  relations  which  the  action  of 
great  forest  regions  exerts  on  the  atmosphere,  because  they 
have  so  often  been  touched  upon  in  connection  with  the  im- 
portant question  of  the  climate  of  ancient  Germany  and  Gaul. 
As  in  the  old  continent,  Em*opean  civilization  has  had  its 
principal  seat  on  the  western  coast,  it  could  not  fail  to  be 
early  remarked  that  under  equal  degrees  of  latitude  the  oppo- 
site eastern  littoral  region  of  the  United  States  of  North 
America  was  several  degrees  colder,  in  mean  annual  tempe- 
rature, than  Europe,  which  is,  as  it  were,  a  western  peninsula 
of  Asia,  and  bears  much  the  same  relation  to  it  as  Brittany 
does  to  the  rest  of  France.     The  fact,  however,  escaped  notice 
that  these  diflferences  decrease  from  the  higher  to  the  lower 
latitudes,  and  that  they  are  hardly  perceptible  below  30°. 
For  the  west  coast  of  the  New  Continent  exact  observations 

*  Aaie  centrcde,  t.  iii.  pp.  195 — 205. 
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of  the  temperature  are  still  almost  entirely  wanting ;  but  the 
mildness  of  the  winter  in  New  California  shows  that  in 
reference  to  their  mean  annual  temperature,  the  west  coasts 
of  America  and  Europe  imder  the  same  parallels,  scarcely 
present  any  differences.  The  annexed  table  gives  the  mean 
annual  temperatures,  which  correspond  to  the  same  geogra- 
phical latitudes,  on  the  eastern  coast  of  the  New  Continent 
and  the  western  coast  of  Europe : — 


Similar 
Decrees 

of 
Latitttde. 

Eastern  Coast 

of 

America. 

Western  Coast 

of 

Europe. 

Mean  Temperature 

of  the  Year,  of 
Winter,  andSummer. 

Difference  be- 
tween the  annual 
Temperatnre  of 

Eastern  Ame- 
rica and 
WestemEurope. 

67'  10' 
67^  41' 

Nain     .    •    . 
•••             ••• 

•••                   • •• 

Gottenburg 

—  0'.4 
46^7 

31».6 
46°4 

62^4 

20°.7 

47''  34' 

St.  John's  .    . 

•••         ••• 

88M 

23<» 
64« 

47''  80' 

•••            ••• 

Buda.    .    . 

60^6 

81°.l 
69^8 

13».6 

48*  50' 

•«•             *•• 

Paris      .    . 

51°7 

87^8 
64^6 

^ 

24M 

44°  39' 

Hali&z      .    . 

•••         ••• 

43^5 

63^0 

n\7 

42^8 

44»  60' 

•••            •>• 

Bordeaux 

67*.2 

• 

71M 

{eontinttedj 
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SiuUar 

Degrees 

of 

latitude. 


40'*  43' 


89"  5T' 


38*  53' 


iO**  5V 


88*  52' 


EavternCoMt 

of 

America. 


New  York .    . 


Philadelphia  . 


Washington   • 


WfltteniCoait 

of 

Europe. 


*»m  ••• 


Naples  .    . 


Lisbon   .    . 


Mem  Teniperatore 

of  the  Year,  of 
Winter,  and  Summer, 


52^5 


52*.2 


54*.9 


ei'.o 


6V,6 


«2*».2 
72".9 
82^2 
72».7 
86'.0 
71M 
49*.5 
74^9 
52».2 
71M 


Diflerenoe  be- 
tween tlwaiuraal 
Temperatore  of 

Eastern  Ame- 
rica and 
WestemEorope. 


9*.8 


^  In  the  preceding  table  the  number  placed  before  the  frac- 

tion  representis  the  mean  annual  temperature,  the  numerator 

o^  the  fraction,  the  mean  winter  temperature,  and  the  deno- 

niinator  the  mean  summer  temperature.     Besides  the  more 

niarked  difference  between  the  mean  annual  temperatures, 

liiere  is  also  a  very  striking  contrast  between  the  opposite 

coasts  in  respect  to  the  distribution  of  heat  over  the  different 

seasons  of  the  year ;  and  it  is  indeed  this  distribution  which 

exerts  the  greatest  influence  on  our  bodily  feelings  and  on  the 

process  of  vegetation.     Dove*  makes  the  general  remark,  that 

*  Temper€Uur4a/eln  nebst  Bemerlcungen  iiber  die  Verbreitung  der 
W&rme  au/der  Oberfldche  der  Erde,  1848,  s.  96. 
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I3ie  summer  temperature  d[  America  is  lower  imder  equal  de- 
grees of  latitude  than  that  of  Europe.  The  climate  of  St.  Pe- 
terobuigh  (lat.  59^  56^),  or  to  speak  more  correctly,  the  mean 
yni^nal  temperature  of  that  city,  is  found  on  the  eastern  coast 
of  America,  in  lat.  47^  30',  or  12°  30'  more  to  the  south;  and 
in  like  manner  we  find  the  climate  of  Konigsberg  (lat.  54°  43') 
at  Hali&x  in  lat.  44°  39^.  Toulouse  (lat.  43°  36')  corresponds 
in  its  thermic  relations  to  Washington. 

It  is  yery  hazardous  to  attempt  to  obtain  any  general 
results  respecting  the  distribution  of  heat  in  the  United  States 
of  North  America,  since  there  are  three  regions  to  be  dis- 
tinguished— 1,  the  region  of  the  Atlantic  States,  east  of  the 
All^hanys;  2,  the  Western  States,  in  the  wide  basin 
between  the  AUeghanys  and  the  Hocky  Mountains,  watered 
by  the  Mississippi,  the  Ohio,  the  Arkansas,  and  the  Missouri; 
and  3,  the  elevated  plains  between  the  Rocky  Mountains  and 
the  Coast  Range  of  New  California,  through  which  the 
Oregon  or  Columbia  river  wends  its  course.  Since  the  com- 
mendable establishment  by  John  Calhoun  of  uninterrupted 
observations  of  temperature,  made  on  a  uniform  plan,  at 
thirty-five  military  stations,  and  reduced  to  diurnal,  mensal, 
and  annual  means,  we  have  attained  more  correct  climatic 
views  than  were  generally  held  in  the  time  of  Je£Person, 
Barton,  and  Volney.  These  meteorological  stations  extend 
firom  the  point  of  Florida  and  Thompson's  Island  (West  Key), 
lat.  24°  33',  to  the  Council  Bluflfe  on  the  Missouri;  and  if  we 
reckon  Fort  Vancouver  (lat.  45°  37'),  among  them,  they  in- 
clude a  space  extending  over  forty  degrees  of  longitude. 

It  cannot  be  affirmed  that  on  the  whole  the  second  region 
has  a  higher  mean  annual  temperature  than  the  first,  or 
Atlantic.  The  further  advance  towards  the  north  of  cer- 
tain plants  on  the  western  side  of  the  AUeghanys,  depends 
partly  on  the  nature  of  those  plants  and  partiy  on  the  differ- 
ent oistribution  through  the  seasons  of  the  year  of  the  sam.e 
annual  amount  of  heat.  The  broad  valley  of  the  Mississippi 
enjoys,  at  its  northern  extremity,  the  warming  influence  of 
the  Canadian  lakes,  and  at  the  south,  that  of  the  Mexican 
Gulf-Stream.  These  five  lakes  (Lakes  Superior,  Michigan,  Hu- 
ron, Erie,  and  Ontario,)  cover  an  area  of  92,000  square  miles. 
The  climate  is  so  much  milder  and  more  uniform  in  the 
vicinity  of  the  lakes,  that  at  Niagara,  for  instance  (in  43®  15^ 
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aorlih  lat),  the  mean  aBiiiial  winter  temperature  ib  only  half  a 
degree  below  the  fireezing-point,  whilst,  at  a  distance  from  the 
hkw,  in  44®  53'  north  lat.  at  Fort  Snelling,  near  the  conflu- 
enoe  of  the  liveT  St.  Peter  with  the  Miasissippi,  the  mean 
wmter  temperature  is  15^.8  Fahr.*  At  this  distance  from  the 
Canadian  lakee,  whose  sorface  is  from  five  to  upwards  of  six 
hnndred  feet  abavs  the  sea's  level,  whilst  the  bottom  of 
Lakes  Michigan  and  Huron  is  five  hundred  feet  below  it, 
recent  obseryations  have  shown  that  the  climate  of  the  country 
possesses  the  actual  continental  character  of  hotter  summers 
and  colder  winters.  "It  is  proved,"  says  Forry,  "by  our 
themuunetrical  data,  that  the  climate  west  of  the  Alleghany 
chain  is  more  eacessive  than  that  on  the  Atlantic  side."  At 
Fort  Gibson,  on  the  Arkansas  river,  which  &lls  into  the  Mis- 
assippi,  in  lat.  SS''  47',  where  the  mean  annual  temperature 
hardly  equals  that  of  Gribraltar,  the  thermometer  was  observed, 
in  AuguBt,  1884,  to  rise  to  117""  Fahr.  when  in  the  shade, 
and  without  any  reflected  heat  from  the  ground. 

The  statements  so  frequently  advanced,  although  imsup- 
ported  by  measurements,  that  since  the  first  European  settle- 
ments in  New  England,  Pennsylvania,  and  Virginia,  the  de- 
struction of  many  forests  on  both  sides  of  the  AUeghanys,  has 
rendered  the  climate  more  equable, — ^making  the  winters  milder 
and  the   summers   cooler,— are  now  generally  discredited. 
No  series  of  thermometric  observations  worthy  of  confidence 
extend  ^irther  back  in  the  United  States  than  seventy-eight 
years.     We  find  from  the  Philadelphia  observations  that  from 
1771  to   1824,  the  mean  annual  heat  has  hardly  risen  2^.7 
Fahr.  ;-»«n  increase  that  may  fedrly  be  ascribed  to  the  exten- 
sion of  the  town,  its  greater  population,  and  to  the  numerous 
steam-engines.     This  annual  increase  of  temperature  may  also 
be  owing  to  accid^it,  for  in  the  same  period  I  find  that  there 
was  an  increase  of  the  mean  winter  temperature  of  2°  Fahr. ; 
but  with  this  exception  the  seasons  had  all  become  somewhat 
warmer.    Thirty-^ee  years'  observations  at  Salem  in  Massa- 
chusetts show  scarcely  any  difference,  the  mean  of  each  one 
oscillating  within  1°  of  Fahrenheit,  about  the  mean  of  the 
whole  number ;  and  the  winters  of  Salem,  instead  of  having 
been  rendered  more  mild,  as  conjectured,  from  the  eradication 

**  &ee  the  admirable  treatise  by  Samuel  Forry,  on  Hie  ClinuUe  of 
(&6  XJnUtd  Stales,  1842,  pp.  37,  39, 102. 
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of  the  forests,  have  become  colder  by  4°  Fabr.  during  tbe  last 
thirty-three  years.* 

As  the  east  coast  of  tbe  United  States  may  be  compared,  in 
equal  latitudes,  with  the  Siberian  and  Chinese  eastern  coasts 
of  Europe,  in  respect  to  mean  annual  temperature,  so  tbe 
western  coasts  of  Europe  and  America  have  also  very  justly 
been  compared  together.  I  will  here  only  adduce  a  few  in- 
stances from  the  western  r^on  of  the  Pacific,  for  two  of 
which,  Tiz.,  Sitka,  (New  Archangel,)  in  Russian  America,  and 
Fort  Geoi^e,  (having  the  same  latitudes  respectiyely  as  Got- 
tenburg  and  Geneva,)  we  are  indebted  to  Admiral  Lutke*B 
voyage  of  circumnavigation.  Iluluk  and  Danzig  are  situated  in 
about  the  same  parallel  of  latitude,  and  although  the  mean 
temperature  of  Iluluk,  owing  to  its  insular  clmiate  and  the 
cold  sea  current  contiguous  to  it,  is  lower  than  that  of  Danzig, 
the  winters  of  the  former  are  milder  than  those  of  the  Baltic 
city. 

Sitka  .    .    .   Lat  57*    3'    Long.    185"  16'  W.  44».6 


Qottenbuig  .  Lai.  57<>  41'    Long.       11*  59'  K  46^4 


56'.0 

81".6 

62\4 

87"  8 
Fort  George .  Lat.  46"  18'    Long.     128'  58'  W.  50'.2  — '- 

60.-0 

QQO  » 

Qeneva    .    .  Lat.  46""  12'  Altitnde    1298  feet  49^8  — '-^ 

68-.5 

25».0 


Cheraon  .    .    Lat.  46''  88'  Long.      82*  89'  E.  58M 


71'.a 

Snow  is  hardly  ever  seen  on  the  banks  of  the  Oregon  or 
Columbia  river,  and  ice  on  the  river  lasts  only  a  few  days.  The 
lowest  temperature  which  Mr.  Ball  ever  observed  there  (in 
1838)  was  18°.4  Fahr.f    A  ciirsory  glance  at  the  summer  and 

•  Pony,  Op.  at,  pp.  97, 101,  107. 

i-  Messaffe/rom  the  President  of  the  United  StcOee  to  Conffreaa,  1844» 
p.  160,  and  Forry,  Op.'Cit.,  pp.  49,  67,  78. 
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winter  temperatures  given  aboTe,  suffices  to  show  that  a  tme 
insular  climate  prevails  on  and  near  the  western  coasts ;  whilst 
the  winter  cola  is  less  considerable  than  in  the  western  part 
of  the  old  continent,  the  summers  are  much  cooler.  This 
contrast  is  made  most  apparent  when  we  compare  the  mouth 
of  the  Oregon  with  Forts  Snelling  and  Howard,  and  the  Coun- 
cil BlufBs  in  the  interior  of  the  Mississippi  and  Missouri  basin, 
(44* — 46°  north  lat.,)  where,  to  speak  with  Buffi>n,  we  find 
an  excessive  or  true  conHnenttU  climate, — a  winter  cold,  which 
on  some  days  is  —  32°  or  even  —  87*^  Fahr.,  followed  by  a  mean 
summer's  heat,  which  rises  to  69""  and  71°.4  Fahr. 

(19)  p.   8.— ."-4*  if  America  had  emerged  later  from  the 

chaotic  covering  oftoaters,** 

The  acute  natural  inquirer  Benjamin  Smith  Barton,  ex- 
presses himself  thus  accurately  :*— **  I  cannot  but  deem  it 
a  puenle  supposition,  unsupported  by  the  evidence  of  nature, 
that  a  great  part  of  America  has  probably  later  emerged  from 
the  bosom  of  the  ocean  than  the  other  continents/'  I  have 
al^dy  elsewhere  treated  of  this  subject  in  a  memoir  on  the 
primitive  nations  of  America:!—*'  The  remark  has  been  too 
frequently  made  by  authors  of  general  and  well-attested  merit 
that  America  was  in  every  sense  of  the  word  a  new  continent. 
The  luxuriance  of  vegetation,  the  vast  mass  of  waters  in  the 
rivers,  and  the  continued  activity  of  great  volcanoes,  confirm 
the  fact  (say  these  writers,)  that  the  still  agitated  and  humid 
earth  is  m  a  condition  approximating  more  closely  to  the 
chaotic  primordial  state  of  our  planet  than  the  old  continent. 
Such  ideas  appeared  to  me,  loi^  before  my  travels  in  those 
r^ons,  no  less  imphilosophical  than  at  variance  with  gene- 
rally acknowledged  physical  laws.  These  imaginary  repre- 
sentations of  an  earUer  age  and  a  want  of  repose,  and  of  the 
increase  of  dryness  and  inertia  with  the  increased  age  of  our 
globe,  could  only  have  been  framed  by  those  who  seek  to 
discover  striking  contrasts  between  the  two  hemispheres,  and 
who  do  not  endeavour  to  consider  the  construction  of  our  ter- 
restrial planet  from  one  grand  and  general  point  of  view.  Are 
we  to  regard  the  southern  as  more  recent  than  the  northern 
part  of  Italy,  simply  because  the  former  is  almost  constantly 
disturbed  by  earthquakes  and  volcanic  eruptions?      How 

•  Fragments  qf  the  Nat.  Hist,  of  Pennsylvania,  P.  I.,  p.  4. 
t  See  Neue  Berlinische  Monatschrifi,  Bd.  xy.,  1806,  §  190. 
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inconsiderable,  moreover,  are  the  phenomena  presented  byonr 
volcanoes  and  earthquakes,  when  compared  with  the  oonvul- 
eions  of  nature  which  the  geognosist  must  conjecture  to  have 
occurred  in  the  chaotic  condition  of  our  globe,  ^dien  mountain 
masses  were  upheaved,  solidified,  or  cleft  asunder?     Different 
causes  must  also  occasion  a  diversity  of  effects  in  the  forces  of 
nature  in  parts  of  the  earth  remote  from  one  another.     The 
volcanoes  in  the  new  continent,"  (of  which  I  stUl  count  about 
Iwenty-eight,)  "  may  probably  have  continued  longer  active, 
because  the  high  mountain  ridges  on  which  they  are  erupted 
in  rows  upon  long  fissures  are  nearer  to  the  sea,  and  because 
this  vicinity  appears  to  modify  the  energy  of  the  subterranean 
fire,  in  a  manner  which,  with  few  exceptions,  has  not  yet  been 
e^lained.    Besides,  both  earthquakes  and  fire-erupting  moun- 
tains act  periodically.    At  present  (this  I  wrote  forty-two 
years  ago,)  "  physical  disquietude  and  political  repose  prevail  in 
the  new  continent,  whilst  in  the  old  continent  the  calm  repose 
of  nature  is  contrasted  with  the  dissensions  of  different  nations. 
The  time  may  however  come,  when  this  strange  contrast 
between  physical  and  moral  forces  may  diange  its  theatre 
of  action  from  one  quarter  of  the  world  to  another.     Volca- 
noes enjoy  centuries  of  repose  between  their  manifestations 
of  activity ;  and  the  idea  that  in  the  older  coimtries  nature 
must  be  characterized  by  a  certain  repose  and  quietude,  has  no 
other  foundation  than  in  the  mere  caprice  of  the  imagination. 
There  exists  no  reason  for  assuming  that  one  side  of  our 
planet  is  older  or  more  recent  than  the  other.     Islands,  as  the 
Azores  and  many  fiat  islands  of  the  Pacific,  which  have 
been  upheaved  by  volcanoes,  or  been  gradually  formed  by 
coral  animals,  are  indeed  more  recent  than  many  plutonio 
formations  of  the  European  central  chain.     Small  tracts  of 
land,  as  Bohemia  and  Kashmeer,  and  many  of  the  valleys  in 
the  moon,  inclosed  by  a  ring  of  mountains,  may  continue  for  a 
long  time  under  the  form  of  a  sea,  owing  to  partial  inunda- 
tions, and  after  the  fiowing  off  of  these  inland  waters,  the 
bottom,  on  which  plants  would  gradually  manifest  themselves, 
might  indeed  be  figuratively  regarded  as  of  more   recent 
origin.     Islands  have  been  connected  together  into  continen- 
tal masses  by  upheaval,  whilst  other  parts  of  the  previously 
existing  land  have  disappeared  in  consequence  of  the  subsidence 
of  the  oscillating  groimd;  but  general  submersions  can,  from 
hydrostatic  laws,  only  be  imagined  as  embracing  simultane- 
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oofily  all  parts  of  the  eaith.  The  eea  oannot  permanently 
mibmerge  the  Tast  lowlands  of  the  Orinoco  and  me  Amazon, 
^thoat  at  the  same  tbne  destroying  our  Baltic  lands.  More- 
over the  saccession  and  identity  of  die  floetz  strata,  and  of  the 
organic  remains  of  plants  and  animals  belonging  to  the 
primitiTe  world,  inclosed  in  those  strata,  show  that  several 
great  depodtions  have  occurred  almost  simultaneously  over 
the  whole  earth."* 

(20)  p.  8.-^"  The  Southern  HemUphere  is  cooler  and  more 

humid  than  the  Northern.^* 

ChiH,  Buenos  Ayres,  the  souliiem  part  of  Brazil,  and  Peru, 
<mjoy  the  cool  summers  and  mild  winters  of  a  true  insular 
climate,  owing  to  the  narrowness  and  contraction  of  the 
eontinent  towards  the  south.  This  advanti^e  of  the  Southern 
Hemisphere  is  manifested  as  far  as  48^  or  50°  south  lat., 
but  beyond  that  point,  and  nearer  the  Antarctic  Pole,  South 
America  is  an  inhospitable  waste.  The  different  degrees 
of  latitude  at  which  the  southern  extremities  of  Australia, 
mchiding  Van  Diemen's  Island,  of  Africa,  and  America,  ter- 
minate, give  to  each  of  these  ccmtinents  its  peculiar  character. 
The  Straits  of  MageUan  lie  between  the  parallels  of  53°  and 
54°  south  lat. ;  and  notwithstanding  this,  the  thermometer 
feUs  to  41°  Fahr.  in  the  months  of  December  and  January, 
when  the  the  sim  is  eighteen  hoiu^  above  the  horizon.  Snow 
falls  almost  daily  in  the  lowlands,  and  the  maximum  of  atmo- 
spheric heat  observed  by  Churruca  in  1788,  during  the  month 
of  December,  and  consequently  in  the  summer  of  that  region, 
did  not  exceed  52°. 2  Fahr.  The  Cabo  Pilar,  whose  turret-like 
rock  is  only  1394  feet  in  height,  and  which  forms  the  south- 
em  extremity  of  the  chain  of  the  Andes,  is  situated  in  nearly 
the  same  latitude  as  Berlin.f 

Whilst  in  the  Northern  Hemisphere  all  continents  fall,  in 
their  prolongation  towards  the  Pole,  within  a  mean  limit, 
which  corresponds  tolerably  accurately  with  70°,  the  southern 
extremities  of  America,  (in  Tierra  del  Fuego,  which  is  so 

*  On  the  vegetable  remahiB  found  in  the  lignite  formationa  of  the 
north  of  America  and  of  Europe^  compare  Adolph  Brongniart,  PrO' 
drome  d'une  Hist,  dea  VigStaux  Fossiles,  p.  179,  and  Charles  Lyell's 
Travels  in  North  America,  vol.  ii.,  p.  20. 

•  ir  Reladon  del  Viage  al  Estrecho  de  Ma^dUanes  (Apendice,  I793)i 
p.  76. 
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deeply  indented  by  intersecting  arms  of  the  sea,)  of  Aus- 
tralia, and  of  Africa,  are  respectively  34°,  46^30'  and  56^. 
distant  from  the  South  Pole.  The  temperature  of  the  unequal 
extents  of  ocean  which  separate  these  southern  extremities 
from  the  icy  Pole  contributes  essentially  towards  the  modifica- 
tion of  the  climate.  The  areas  of  the  dry  land  of  the  two 
hemispheres  separated  by  the  equator  are  as  3  to  1.  But  this 
deficiency  of  continental  masses  in  the  Southern  Hemisphere  is 
greater  in  the  temperate  than  in  the  torrid  zone,  the  ratio  being 
in  the  former  at  13  to  1 ,  and  in  the  latter  as  5  to  4.  This  great 
inequality  in  the  distribution  of  dry  land  exerts  a  perceptible 
influence  on  the  strength  of  the  ascending  atmospheric  current, 
which  turns  towards  the  South  Pole,  and  on  the  temperature 
of  the  Southern  Hemisphere  generally.  Some  of  the  noblest 
forms  of  tropical  vegetation,  as  for  instance  tree-ferns,  advance 
south  of  the  equator  to  the  parallels  of  fr^m  46°  to  53°,  whilst 
to  the  north  of  the  equator  they  do  not  occur  beyond  the 
tropic  of  Cancer.*  Tree-ferns  thriye  admirably  well  at  Hobart 
Town  in  Van  Diemen's  Land  (42°  53^  lat.),  with  a  mean 
annual  temperature  of  52°.2  Fahr.,  and  therefore  on  an  iso- 
thermal Kne  less  by  3°.  6  Fahr.  than  that  of  Toulon.  Rome, 
which  is  almost  one  degree  of  latitude  further  from  the  equator 
than  Hobart  Town,  has  an  annual  temperature  of  59°.7  Fahr. ; 
a  winter  temperature  of  46°. 6  Fahr.,  and  a  summer  tempera- 
ture of  86°  Fahr. ;  whilst  in  Hobart  Town  these  three  means 
are  respectively  52%  42°.  1,  and  63°  Fahr.  In  Dusky  Bay, 
New  Zealand,  tree-ferns  thrive  in  46°  8'  lat.,  and  in  the  Auck- 
land and  Campbell  Islands  in  53°  lat.f 

In  the  Archipelago  of  Tierra  del  Fuego,  having  a  mean 
winter  temperature  of  33°  Fahr.,  and  a  mean  summer  tem- 
perature of  only  50°  Fahr.,  in  the  same  latitude  as  Dublin, 
Captain  King  found  "  vegetation  thriving  most  luxuriantly  in 
large  woody-stemmed  trees  of  Fuchsia  and  Veronica;"  whilst 
this  vigorous  vegetation,  which,  especially  on  the  western 
coast  of  America  (in  38°  and  40°  south  lat.),  has  been  so 
picturesquely  described  by  Charles  Darwin,  suddenly  dis- 
appears south  of  Cape  Horn,  on  the  rocks  of  the  Southern 
Orkney  and  Shetland  Islands,  and  of  the  Sandwich  Archipelago. 
These  islands,  but  scantily  covered  with  grass,  moss,  and 

*  See  Bobert  Brown,  Appendix  to  Flinders*  Voyage,  pp.  575,  584  ; 
and  Humboldt,  De  DUtributione  Geographica  Plantanim,  pp.  81 — 85. 
+  Job.  Hooker,  Fiora  Antarct.,  1844,  p.  107. 


TI^LITSTRATIOirS  (20).      SOXTTHSBV  TEKPS&AXUBE.    109 


lichens,  Terres  de  Dholationy  as  they  have  been  called  by 

Frencli  navigators,  lie  far  to  the  north  of  the  Antarctic  Poliu: 

Circle;  whilst  in  the  Northern  Hemisphere,  in  70^  lat.,  on  the 

extiemest  verge  of  Scandinavia,  fir-trees  reach  a  height  of 

more  than  60  feet.*    If  we  compare  Tierra  del  Fuego,  and 

more  particularly  Port  Famine,  in  the  Straits  of  Magellan, 

53°  38'  lat.,  with  Berlin,  which  is  situated  one  degree  nearer 

38°  9 
the  equator,  we  shall  find  for  Berlin,  47^.3  ir^ :  and  for 

34°.7 


62°.3 


Port  Famine,  42°.6  cqS-q  Fahr.     I  subjoin  the  few  certain 

data  of  temperature  which  we  at  present  possess  of  the  tempe- 
rate zones  of  the  Southern  Hemisphere,  and  which  may  be 
compared  with  the  temperatures  of  northern  regions  in  wnich 
the  distribution  of  summer  heat  and  winter  cold  is  so  unequal. 
I  make  use  of  the  convenient  mode  of  notation  already  explamed 
in  which  the  number  standing  before  the  fraction  indicates 
the  mean  annual  temperature,  the  numerator  the  winter,  and 
the  denominator  the  summer  temperature. 


Placet. 

South 
Latitude. 

Mean  Annual,  Winter,  and 
Summer  Temperaturee. 

Sydney  and  Panmuttta 
(New  Holland)  .    . 

ZZ^W 

64».6 

64».6 
77».6 

Cape  Town  (Africa)    . 

88«  66' 

65».7 

68«.6 
78».2 

BuenosAyres    .    .    . 

34"  17' 

62».4 

62*.5 
73".0 

Honte  Video     .    .    . 

84»  64' 

67'' 

67'.4 
77^5 

Hobart    Town    (Van 
Piemen's  Land) 

42»  45' 

62«.6 

42M 
68'.0 

Port  Famine  (Straits  of 
Kagellan)  .... 

68"  88' 

42».6 

84«.7 
60-.0 

•  Compare  Darwin  in  the  Journal  of  Researches,  1845,  p.  244,  with 
King  in  vol.  i.  of  i)ie  I^arr.  qf  the  Voyages  of  the  Adventure  and  the 
Beagle,  p.  677. 
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(21)  p.  9.—**  One  connected  sea  of  sand P 

As  we  may  r^ard  the  social  Erica  as  fumishmg  one  con- 
tinuous  Tegetable  coyering  spread  oyer  the  earth's  sur^ce, 
fiom  the  mouth  of  the  Scheldt  to  the  Elbe,  and  from  the  ex- 
tremity of  Jutland  to  the  Harz  mountains,  so  may  we  likewise 
trace  the  sea  of  sand  continnoasly  through  Africa  and  Asia, 
from  Cape  Bbmco  to  the  frirther  side  of  the  Indus,  oyer  an 
extent  of  5^600  miles.  The  sandy  region  mentioned  by 
Herodotus,  which  the  Arabs  call  the  Desert  of  Sahara,  and 
which  is  interrupted  by  oases,  trayerses  the  whole  of  Africa 
like  a  dried  arm  of  the  sea.  The  yalley  of  the  Nile  is  the 
eastern  boundary  of  the  Lybian  desert.  Beyond  the  Isthmus 
0f  Suez  and  the  porphyritic,  syenitic,  and  greenstone  rocks  of 
Sinai  begins  the  Desert  mountain  plateau  of  Nedschd,  wliich 
occupies  the  whole  interior  of  the  Arabian  Peninsula,  and 
is  bmmded  to  the  west  and  south  by  the  fruitAil  and  more 
highly  &youred  coast-lands  of  Hedschaz  and  Hadhramaut. 
The  Euphrates  forms  the  eastern  boundary  of  the  Arabian 
and  Syrian  desert.  The  whole  of  Persia,  from  the  Caspian 
Sea  to  the  Indian  Ocean,  is  intersected  by  immense  tracts  of 
sand  iji^ahan) ,  among  which  we  may  reckon  the  soda  and 
potash  Deserts  of  Kerman,  Seistan,  Beludschistan,  and  Mekran. 
The  last  of  these  barren  wastes  is  separated  by  the  Indus 
from  the  Desert  of  Moultan. 

(22)  p.  9.—"  I^  western  portion  of  Mount  Atlas  J' 

The  question  of  the  position  of  the  Atlas  of  the  ancients  has 
often  been  agitated  in  our  own  day.  In  making  this  inquiry, 
ancient  Phoenician  traditions  are  confounded  with  the  state- 
ments of  the  Greeks  and  Romans  regarding  Moimt  Atias  at  a 
less  remote  period.  The  elderProfessor  Ideler,  who  combined  a 
profound  knowledge  of  languages  with  tibat  of  astronomy  and 
mathematics,  was  the  first  to  throw  light  on  this  obscure  sub- 
ject ;  and  I  trust  I  may  be  pardoned  if  I  insert  the  commimi- 
cations  with  which  I  haye  been  fayoured  by  this  enlightened 
obseryer. 

*^  The  Phoenicians  yentured  at  a  yery  early  period  in  the 
world's  hktery  to  penetrate  beyond  the  Straits  of  Gibraltar. 
They  founded  Gades  and  Tartessus  on  the  Spanish,  and  lixus, 
together  with  many  other  cities  on  the  Mauritan^  coasts  of 
the  Atlantic  Ocean.    They  sailed  northward  along  these  shoires 


IXX.T7STBATIOK8  (22).      XOTTKT  ATLAS.  Ill 

to  the  Cassitericles,  from  whence  they  obtained  tin,  and  to  the 
Prussian    coasts  where  they  procured  amber  found  there; 
whilst  Bouthinrard  they  penetrated  as  &r  as  Madeira  and  the 
Cape  de  Verd  Isknds.     Amongst  other  regions  they  yisited  the 
Archipelago  of  the  Canary  Isles,  where  their  attention  was 
arrested  by  tlie  Peak  of  Teneriffe,  whose  great  height  appears 
to  be  eTen  more  considerable  than  it  actually  is  from  the 
circtiinstaiice  of  the  mountain  projecting  directly  from  the 
sea.     Through  their  colonies  established  in  Qreece,  especially 
under  Cadmus  in  Boeotia,  the  Greeks  were  made  acquainted 
with  the  existence  of  this  mountain  which  soared  high  aboTe 
the  region  of  clouds,  and  with  the   'Fortunate  Islands'  oa 
which  this  mountain  was  situated,  and  which  were  adorned 
with  fruits  of  all  kinds,  and  particularly  with  the  goldoi 
orange.     By  the  transmission  of  this  tradition  through  the 
songs   of  the  bards.  Homer  became  acquainted  with  these 
xemote  regions,  and  he  speaks  of  an  Atlas  to  whom  all  the 
depths  of  ocean  are  known,  and  who  bears  upon  his  shoulders 
the  great  columns  which  separate  from  one  another  the  hea- 
vens and  the  earth,*  and  of  the  Elysian  Plains^  described  as 
a  wondrously  beautiful  land  in  the  we8t."t     Hesiod  expresses 
himself  in  a  similar  manner  regarding  Atlas,  whom  he  repre* 
sents  as  the  neighbour  of  the  Hesperides4    ^®  Elysiaa 
Plains,  which  he  places  at  the  western  limits  of  the  earth,  he 
terms  the  '  Islands  of  the  Blessed. '§     Later  poets  have  still 
frirther  embellished  these  myths  of  Atlas,  the  Hesperides,  their 
golden  apples,  and  the  Islands  of  the  Blessed,  which  are 
destined  to  be  the  abode  of  good  men  after  death,  and  have 
connected  them  with  the  expeditions  of  the  Tyxian  God  of 
Commerce,  Melicertes,  the  Hercules  of  the  Greeks. 

"  The  Greeks  did  not  enter  into  rivalship  with  the  Phoeniciaos 
and  Carthagiaians  in  the  art  of  navigation  until  a  eom^- 
paratively  late  period.  They  indeed  visited  the  shores  of  the 
Atlantic,  but  they  never  appear  to  have  advanced  very  &r 
It  is  doubtful  whether  they  had  penetrated  as  far  as  the  Canary 
Isles  and  the  Peak  of  Teneriffe;  but  be  this  as  it  may,  tiiey 
were  aware  that  Mount  Atlas,  which  thdur  poets  had  desecibed 

♦  Ocf.,i.52, 

+  n.y  iv.  561. 

j  Theog.j  V.  617. 

§  Op.  e<  XHeSy  v.  l«Tr 
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as  a  yery  high  mountain  sitoated  on  the  western  limits  of  the 
earth,  most  be  sought  on  the  western  coast  of  Africa.  This 
too  was  the  locality  assigned  to  it  by  their  later  geographers 
Strabo,  Ptolemy,  and  others.  As  howerer  no  mountain  of  any 
great  ele vation  was  to  be  met  with  in  Ihe  north-west  of  Africa, 
mnch  perplexity  was  entertained  regarding  the  actual  position 
of  Mount  Atlas,  which  was  sought  sometimes  on  the  coast, 
sometimes  in  the  interior  of  the  country,  and  sometimes  in  the 
vicinity  of  the  Mediterranean,  or  frirther  southward.  In  the 
first  century  of  the  Christian  era,  when  the  armies  of  Rome 
had  penetrated  to  the  interior  of  Mauritania  and  Numidia,  it 
was  usual  to  give  the  name  of  Atlas  to  the  mountain  chain 
which  traverses  Africa  from  west  to  east  in  a  parallel  direction 
with  ihe  Mediterranean.  Pliny  and  Solinus  were  both,  how- 
ever, frdly  aware  that  the  description  of  Atlas  given  by  the 
Greek  and  Roman  poets  did  not  apply  to  this  moimtain  range, 
and  they  therefore  deemed  it  expedient  to  transfer  the  site  of 
Moimt  Atlas,  which  they  described  in  picturesque  terms,  in 
accordance  with  poetic  legends,  to  the  terra  incognita  of  Cen- 
tral Africa.  The  Atlas  of  Homer  and  Hesiod  can,  ther^ore, 
be  none  other  than  the  Peak  of  Teneriffe,  while  the  Atlas 
of  Greek  and  Roman  geographers  must  be  sought  in  the  north 
of  Africa." 

I  will  only  venture  to  add  the  following  remarks  to  the 
learned  explanations  of  Professor  Ideler.  According  to  Pliny 
and  Solinus,  Atlas  rises  from  the  midst  of  a  sandy  plain 
{e  medio  arenarum),  and  its  declivity  affords  pasture  to  ele- 
phants, which  have  undoubtedly  never  been  known  in  Tene- 
riffe.  That  which  we  now  term  Adas  is  a  long  mountain 
ridge.  How  could  the  Romans  have  recognised  one  isolated 
conical  elevation  in  this  moimtain  range  of  Herodotus?  May 
the  cause  not  be  ascribed  to  the  optical  illusion  by  whi<£ 
every  mountain  chain,  when  seen  laterally  from  an  oblique 
point  of  view,  appears  to  be  of  a  narrow  and  conical  form  ?  I 
nave  often,  when  at  sea,  mistaken  long  mountain  ranges  for 
isolated  mountains.  According  to  Host,  Mount  Atlas  is 
covered  with  perpetual  snow  near  Morocco.  Its  elevation 
must  therefore  be  upwards  of  11,500  feet  at  that  particular 
spot.  It  seems  to  me  very  remarkable  that  the  barbarians, 
the  ancient  Maiuritanians,  if  we  are  to  believe  the  testimony 
of  Pliny,  called  Mount   Atlas  Dt/ris,    This  moimtain  chain 
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is  still  called  by  the  Arabs  Daran^  a  word  that  is  ahnost 
identical  in  its  consonants  with  Dyris.  Homius,*  on  the 
other  hand,  thinks  that  he  recognises  the  term  Dyris  in  the 
word  Ay(idyrfna,  the  name  applied  by  the  Quanches  to  the 

PeakofTeneriffe-t 

As  our  present  geological  knowledge  of  the  mountainous 
parts  of  North  Africa,  which,  howeyer,  must  be  admitted  to 
be  Tery  limited,  does  not  make  us  acquainted  with  any  traces 
of  Tolcanic  eruptions  within  lustoric  times,  it  seems  the  more 
remarkable   that  so  many  indications  should   be  found  in 
the  writings  of  the  Ancients  of  a  belief  in  the  existence  of 
such  phenomena  in  the  Western  Atks  and  the  contiguous 
west  coast  of  the  continent.     The  streams  of  fire  so  often 
mentioned  in  Hanno's  Ship's  JoTimal  might  indeed  haye  been 
tracks  of  burning  grass,  or  beacon  fires  lighted  by  the  wild 
inhabitants  of  the  coasts  as  a  signal  to  warn  each  other  of 
threatening  danger  on  the  first  appearance  of  hostile  yessels. 
The  high  summit  of  the  "Chariot  of  the  Gods/'  of  whid» 
Hanno   speaks   (the  Bi&v  oxvf^a),  may  also  have  had  some 
faint  reference  to  the  Peak  of  Tenenfie ;  but  &rther  on  he 
describes  a  singular  configuration  of  the  land.     He  finds  in 
the  gulf,  near  the  Western  Horn,  a  large  island,  in  which  there 
is  a  salt  lake,  which  again  contains  a  smaller  island.     South  of 
the  Bay  of  the  Gorilla  Apes  the  same  conformation  is  re- 
peated.    Does  he  refer  to  coral  structures,  lagoon  islands 
(Atolls),  and  to  yolcanic  crater  lakes,  in  the  middle  of  which  a 
conical  mountain  has  been  upheayed  ?   The  Triton  Lake  was  not 
in  the  neighbourhood  of  the  lesser  Syrtis,  but  on  the  western 
shores  of  Qie  Atlantic.^     The  lake  disappeared  in  an  earth- 
quake, which  was  attended  with  great  fire-eruptions.     Dio- 
dorus§  says  expressly  wobc  tK^vrrifiara  luyoKa.     But  the  most 
wonderful  configuration  is  ascribed  to  the  hollow  Atlas,  in  a 
passage  hitherto  but  little  noticed  in  one  of  the  philosophical 

*  De  Originibus  Americanorum,  p.  196. 

t  On  the  connexion  of  purely  mythical  ideas  and  geographieal  trft* 
ditionSy  and  on  the  manner  in  which  the  Titan  Atlas  gave  occasion  to 
the  image  of  a  mountain  beyond  the  Pillars  of  Hercules  supporting  the 
heayenSy  see  Letronne,  Fssai  sur  les  Idiea  coemographiquea  qui  ee 
rauachent  au  nom  d^AUae,  in  F^russac's  Bulletin  univerad  de9 
Sciences,  Mars  1831,  p.  10. 

X  Aeie  centrales  t.  i,,  p.  179. 

§  Lib.  iU.,  53;  55. 
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Dialexes  of  Maximum  Tyrius,  a  Platonic  {^iiloeopher  who 
lived  in  Rome  under  Commoduft.  His  Adas  is  situated  "  on 
tiie  continent  where  the  Western  Lyhians  inhabit  a  projecting 
peninsida.''  The  mountain  has  a  deep  semi<«ircular  abyss 
on  the  side  nearest  the  sea;  and  its  declivities  are  so  steep 
that  they  cannot  be  descended.  The  abyss  is  filled  wil£ 
trees,  and  ''  one  looks  down  upon  their  summits  and  the 
fruits  they  bear  as  if  one  were  looking  into  a  well.'**'  The 
description  is  so  minute  and  graphic  that  it  no  doubt  sprung 
from  the  recollection  of  some  actual  view. 

(23)  p.  9. — "  Th»  Mountains  of  the  Moon,  Dfebel-al^EomrJ* 

The  Mountains  of  the  Moon  described  by  Ptolemy ,f  <rcX^viyc 
BpoQi  form  on  our  older  maps  a  vast  tminterrupted  mountain 
dioin,  traversing  the  whole  of  Africa  from  east  to  west.  The 
existence  of  these  mountains  seems  certain;  but  their  extent, 
their  distance  from  the  equator,  and  their  mean  direction, 
still  remain  problematical.  I  have  indicated  in  another  work| 
the  manner  in  which  a  more  intimate  acquaintance  with 
Indian  idioms  and  *  the  ancient  Persian  or  Zend  teaches  us 
tiiat  a  part  of  the  geographical  nomenclature  of  Ptolemy  con- 
stitutes an  historical  memorial  of  the  commercial  relations 
that  existed  between  the  West  and  the  remotest  regions  of 
Southern  Asia  and  Eastern  Africa.  The  same  direction  of 
ideas  is  apparent  in  relation  to  a  subject  that  has  venr 
recently  become  a  matter  of  investigation.  It  is  asked, 
whether  the  great  geographer  and  astronomer  of  Pelusium 
merely  meant  in  the  denomination  of  Mountains  of  the  Moon 
(as  in  that  of  ''  Island  of  Barley,"  (Jabadiu,  Java)  to  give  the 
Greek  translation  of  the  native  name  of  those  mountains; 
whether,  as  is  most  probable,  El-Istachri,  Edrisi,  Ibn.al- 
Vardi,  and  other  early  Arabian  geographers,  simply  trans- 
ferred the  Ptolemaic  nomenclature  into  their  own  language; 
or  whether  similarity  in  the  sound  of  the  word  and  the  manner 
in  which  it  was  written  misled  them  ?  In  the  notes  to  the 
translation  of  Abd-AUatif^s  celebrated  description  of  Egypt, 
ay  great  teacher,  Silvestre  de  Sacy,§  expressly  says,  *^The 

•  ICgzinras  Tyrias,  viii,  7,  ed.  Maikland. 
+  Lib.  iv.,  cap.  9. 

t  Cosmos,  vol.  ii.^  p.  559.    Bohn's  e<L 
I  Bdition  de  1810,  pp.  1,  853. 
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luune  of  tbo  mouataina  regarded  by  Leo  Africanus  as  fbrnish- 
iiig  the  sources  of  the  Nile,  has  gjeneraUy  been  rendered 
'  Mountains  of  the  Moon»'  and  I  have  adhered  to  the  same 
practice.  I  do  not  know  whethar  the  Axabe  originally  bor- 
rowed, this  denominalioii  from  Ptolemy.  It  may  indeed  be 
inferred  that  at  the  fvesent  day  they  understand  the  word 
y^.  in  the  sense  of  moam^  pronounoing  it  kamar;  I  do  not  think 

however,  that  such  was  the  practice  of  the  older  Arabs,  who 
pronounced  it  komr,  as  has  been  proyed  by  Makrizi.  Alxw^ 
feda  positLvely  rejects  the  opinion  of  those  who  would  adopt 
the  pronunciation  kamar ,  and  deriyc  the  word  from  the  name  of 
Hie  moon.      As,  according  to  the  author  of  KamouSf  the  word 

komr^  considered  as  the  plural  of  y^\ ,  signifies  an  object 

of  a  greenish  or  dirty  white  colour,  it  would  appear  that  some 
anthors  haye  supposed  that  this  mountain  deriyed  its  name 
from  its  colour." 

The  learned  Beinaud,  in  his  recent  excellent  translation  of  • 
Abulieda  (t.  ii.,  p.  i.,  pp.  81,  82),  regards  it  as  probable  that 
the  Ptolemaic  interpretation  of  tiie  name  of  Mountains  of  the 
Moon    (5pif  fftkftvdia)   was   that   originally    adopted  by  the 
Arabs^     He  obsenres  that  in  the  Moschtarek  of  Yakut,  and  in 
Om-Said,  the  mountain  ia  written  al-Komr,  and  that  Yakut 
writes  in  a  similar  manner  the  name  of  the  Island  of  Zendj 
(Zanguebar).     The  Abyssinian  traveller  Beke,  in  his  learned 
and  critical  treatise  on  the  Nile  and  its  tributaries,*  endea- 
vours to  prove  that  Ptolemy,  in  his  <rt\rivtic  fipoc,  merely  fol- 
lowed the  native  name,  for  the  knowledge  of  which  he  was 
indebted  to  the  extensive  commercial  intercourse  which  then 
existed.     He  says,  **  Ptolemy  knew  that  the  Nile  rises  in  the 
mountainous  district  of  Moezi,  and  in  the  languages  which 
are  spoken  over  a  great  part  of  Southern  Africa  (as,  for  in- 
fitanee,    in    Congo,    Monjou,  and  Mozambique),  the  word 
moezi  signifies  the  moon.     A  large  tract  of  country  situated 
in  the  south-west  was  called  Mono-Muezi,  or  Mani-Moezi,  t.e., 
the  land  of  the  King  of  Moezi  (or  Moon-land);  for  in  the 
same  family  of  languages  in  which  moezi  or  muezi  signifies 
the  moon,  mono  or  mani  signifies  a  king.     Alvarezf  speaks 

*  See  Journal  <^  the  Boyal' Geograiphical,  Society  of  London,  voU 
XTii,  18ir,  pp.  7i— 76. 
t  Viaggio  neUa  Ethiopia  (BamusiOj  vol.  I,  p.  249). 

I  2 
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of  the  'regno  di  Maiiicongo,'  or  territory  of  the  king  of 
Congo/*  Beke*B  opponent,  Ayrton,  seeks  the  sources  of  the 
White  Nile  (Bahr  el-Abiad),  not  as  do  Amaud,  Weme,  and 
Beke,  near  the  equator,  or  south  of  it  (in  31^  22'  E.  long, 
from  Greenwich),  but  far  to  the  north-east,  as  does  Antoine 
d'Abbadie,  in  tiie  Qodjeb  and  Gibbe  of  Eneara  (Iniara), 
therefore  in  the  high  mountains  of  Habesch,  in  7°  2(y  nordi 
lat.,  and  35^  22^  east  long,  from  Greenwich.  He  is  of  opinion 
that  the  Arabs,  from  a  similarity  of  sound,  may  have  inter«r 
preted  the  native  name  Gamaro,  which  was  applied  to  the 
Abyssinian  mountains  lying  south-west  of  Gaka,  and  in  which 
the  Godieb  (or  White  Nile)  takes  its  rise,  to  signify  a  moun- 
tain of  the  moon  (Djebel  al-Kamar);  so  that  Ptolemy  himself, 
who  was  familiar  with  the  intercourse  existing  between  Abys- 
sinia and  the  Indian  Ocean,  may  have  adopted  the  Senutie 
interpretation,  as  given  by  the  descendants  of  the  early  Arab 
immigrants  *  ^ 

The  lively  interest  which  has  recently  been  felt  in  England 
for  the  discovery  of  the  most  southern  sources  of  the  Nile  in- 
duced the  Abyssinian  traveller  above  referred  to,  (Charles 
Beke)  at  a  recent  meeting  of  the  "  British  Association  for  the 
advancement  of  Science,''  held  at  Swansea,  more  fully  to 
develope  his  ideas  respecting  the  connection  between  the 
Mountains  of  the  Moon  and  those  of  Habesch.  *'  The  Abys- 
sinian elevated  plain,"  he  says,  "  generally  above  8000  feet 
high,  extends  towards  the  south  to  nearly  9°  or  lO''  north  lati« 
tude.  The  eastern  declivity  of  the  highlands  has,  to  the  in- 
habitants of  the  coast,  the  appearance  of  a  mountain  chain. 
The  plateau,  which  diminishes  considerably  in  height  towards 
its  southern  extremity,  passes  into  the  Moimtains  of  the  Moon, 
which  run  not  east  and  west,  but  parallel  to  the  coast,  or 
from  N.N.E.  to  S.S.W.,  extending  from  10°  north  to  S** 
south  latitude.  The  sources  of  the  White  Nile  are  situated 
in  the-  Mono-Moezi  country^  probably  in  2°  30'  south 
latitude,  not  far  from  where  ike  liver  Sabaki,  on  the  eastern 
side  of  the  Mountains  of  the  Moon,  Mis  into  the  Indian  Ocean, 
near  Melindeh,  north  of  Mombaza.  Last  autumn  (1847), 
the  two  Abyssinian  missionaries  Bebmann  and  Dr.  Kn^f 

*  Compare  Ayrton,  in  the  Journal  qf  the  Royal  Oeog,  Soc,  voL 
zriii.,  1848,  pp.  58,  65,  59—63,  with  Ferd.  Weme's  iastnietave  Estped, 
xwr  Ewtd.  der  NU-QwOm,  1848,  s.  584—536. 
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were  still  on  the  coast  of  Mombaza.  They  haye  established 
in  the  vicinity,  among  the  Wakamba  tribe,  a  missionary 
station,  called  Babbay  Empie,  which  seems  likely  to  be  very 
nsefiil  for  geographical  discoveries.  Families  of  the  Wakamba 
tribe  have  advanced  westward  five  or  six  hundred  miles  into 
the  interior  of  the  country,  as  &r  as  the  upper  course  of  the 
river  Lusidji,  the  great  lake  Nyassi  or  Zambeze  (6^  south 
lat.  ?),  and  the  vicinal  sources  of  the  Nile.  The  expedition 
to  these  sources,  which  Friedrich  Bialloblotzky,  of  Hanover, 
is  prextaring  to  undertake"  (by  the  advice  of  Beke),  **  is  to 
stsfft  from  Mombaza.  The  Nile  coming  from  tiie  west 
referred  to  by  the  ancients  is  probably  the  Bahr-el-Ghazal,  or 
Keilah,  which  falls  into  the  Nile  in  9^  north  lat.,  above  the 
mouth  of  the  Godjeb  or  Sobat.*' 

Kus8egger*s  scientific  expedition— undertaken  in  1837  and 
1838,  in  consequence  of  Mehemed  Ali*8  eager  desire  to  parti- 
cipate in  the  gold  washings  of  Fazokl  on  the  Blue  (Green) 
Nile,  Bahr  el- Azrek — has  rendered  the  existence  of  a  Mountain 
of  the  Moon  very  doubtful.  The  Blue  Nile,  the  Astapus  of 
Ptolemy,  rising  from  Lake  Coloe  (now  called  Lake  Tzana), 
winds  through  the  colossal  Abyssinian  range  of  mountains; 
while  to  the  south-west  there  appears  a  far  extended  tract  of 
low  land.  The  three  explonng  expeditions  which  the 
Egyptian  Government  sent  from  Chartum  to  the  confluence 
of  the  Blue  and  the  White  Nile  (the  first  under  the  command 
of  Selim  Bimbaschi,  in  November,  1839;  the  next,  which 
was  attended  by  the  French  engineers  Amaud,  Sabatier,  and 
Thibaut,  in  the  autumn  of  1840;  and  the  third,  in  the  month 
of  August,  1841),  first  removed  some  of  the  obscurity  which 
had  hitherto  shrouded  our  knowledge  of  the  high  mountains, 
which  between  the  parallels  of  6° — 4°,  and  probably  still  ftirther 
southward,  extend  first  from  west  to  east,  and  subsequently 
from  north-west  to  south-east,  towards  the  left  bank  of  the 
Bahr-el-Abiad.  The  second  of  Mehemet  Ali's  expeditions  first 
saw  the  mountain  chain,  according  to  Weme*s  account,  in 
11°  20'  north  lat.,  where  Gebel  Abul  and  Gebel  Kutak  rise  to. 
the  height  of  3623  feet.  The  high  land  continued  to  approach 
the  river  more  to  the  south  from  4°  45'  north  lat.  to  the 
parallel  of  the  Island  of  Tchenker  in  4°  4',  near  the  point  at 
which  terminated  the  expedition  commanded  by  Selim  and 
Feizulla  Effendi.     The  shallow  river  breaks  its  way  through 
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the  rooks,  and  separate  motintams  again  rise  in  the  land  oF 
Bari  to  the  height  of  more  than  3200  feet,  liiese  are  pro- 
bably a  part  of  ike  Mountains  of  the  Moon,  as  they  are  given 
in  our  most  recent  maps,  although  they  are  not  covered  with 
perpetual  snow,  as  asserted  by  Ptolemy.*  The  line  of  per- 
petual snow  would  assuredly  not  be  found  in  these  parallels 
of  latitude  below  an  elevation  of  nearly  15,500  feet  above  the 
sea's  level.  It  is  not  improbable  that  Ptolemy  extended  the 
knowledge  he  may  have  possessed  of  the  high  mountains  of 
Habesch,  near  Upper  Egypt  and  the  Red  Sea,  to  the  country 
<lf  the  sources  of  the  White  Kile.  In  Godjam,  Xaffit,  Miecha, 
and  Sami,  the  Ab^inion  mountains  rise  from  10,000  to 
nearly  15,000  feet,  as  we  learn  from  exact  measurements; 
(not  according  to  those  of  Bru<»,  who  gives  to  Chartum  «n 
elevation  of  5041  feet,  instead  of  the  true  he^ht,  1524  'feet!) 
Biippell,  who  ranks  amongst  the  most  accurate  observers  ri 
i2ie  present  day,  *fonnd  Abba  Jarat  (in  13°  lO'  north  lot.) 
only  70  feet  below  the  elevation  of  Mont  Blanc.f  The  same 
observer  states  that  a  plain,  elevated  13,940  feet  above  the 
Red  -Sea,  was  barely  covered  witii  a  thin  layer  of  freshly 
fhllen  snow.^  The  celebrated  inscription  of  Adulis,  which, 
according  to  Niebuhr,  is  of  somewhat  later  date  than  tiie  age 
of  Juba  and  Augustus,  speaks  of  *' Abyssinian  snow  tlutt 
itMches  to  ^e  knee,"  and  affords,  I  believe,  the  most  anoi^it 
record  in  antiqtiity  of  snow  within  the  tropics,§  as  the  Paro* 
panisus  is  12°  kt.  north  of  that  limit. 

Zimmermann's  map  of  the  district  of  the  Upper  Nile  shows 
the  dividing  line  where  the  basin  of  the  great  river  termi- 
uates  in  the  south-east,  and  which  separates  it  from  the 
domain  of  the  rivers  belonging  to  the  Indian  Ocean,  viz. ; 
from  the  Doara  which  empties  itself  north  of  Magadoxo ;  from 
the  Teb  on  the  amber  coast  of  Qgda;  from  the  Gk>schop 
whose  abundant  waters  are  derived  from  the  confluence  of  the 
GKbu  and  the  Zebi,  and  which  must  be  distinguished  fr^m  the 
Gk)djeb,  rendered  celebrated  fiince  1839  by  Antoine  d' Abba- 
die,  Beke,  and  the  Missionary  Erapf.  In  a  letter  to  Carl 
Ritter  I  hailed  with  the  most  lively  joy  the  appearance  of  the 

*  Lib.  iv.,  cap.  9. 

*t<  See  Biippellj  Beise  in  Ahyssinien,  bd.  i.,  s.  414;  bd.  ii,,  s.  448. 

i  Humboldt^  Aaic  centraZe,  t.  iii.,  p.  272. 

§  Op.  cU.,  t.  iii.,  p.  235. 
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eombkied  lesolto  of  the  recent  trayela  of  Beke,  Erapf,  Iran- 
beig,  Rusaegger,  Riippel,  Abbadie,  and  Wenie,  as  ably  and 
comprehensiTely  brought  together  in  1643  by  Zimmermann. 
"  If  a  proioinged  span  of  life,"  I  wrote  to  him,  *^  bring  with  it 
many  inconveniences  to  the  indiyidual  himself^  and  some  to 
those  about  him,  it  yields  a  compensation  in  the  mental  enjoy- 
ment, afforded  by  comparing  the  earlier  state  of  our  knowledge 
with  its  more  recent  condition,  and  of  seeing  the  growth  and 
development  of  many  branches  of  science  that  had  long  con- 
tinued torj^d,  or  whose  actual  fruits  hjrpercriticism  may  even 
have  attempted  to  set  aside.     This  genial  enjoyment  has  from 
time  to  time  fsedlen  to  our  lot  in  our  geographical  studies,  and 
more  especially  in  reference  to  those  portions  of  which  we 
could  hitherto  only  speak  wilh  a  certain  timid  hesitation. 
^Ihe  internal   configuration  and  articulation  of  a  continent 
depoids  in  its  leading  characters  on  several  plastic  relations- 
which  are  nsnally  among  the  latest  to  be  elucidated.     A  new 
and  excelliNit  work  of  our  friend,  Carl  Zimmermann,  on  the 
district  of  the  Upper  Nile  and  of  the  eastern  portions  of 
Central  Africa,  has  made  me  more  vividly  sensible  of  these 
oonsideratiDns.     This  new  map  indicates,  in  the  clearest  man- 
ner, by  means  of  a  special  mode  of  shading,  aU  that  still 
i^emains  unknown,  and  all  that  by  the  courage  and  per- 
severance of  travellers  of  aU  nations  (among  which  our  own 
countrymen  happily  play  an  important  part),  has  already 
heen  disclosed  to  us.      We  may  regard  it  as  alike  im- 
portant and  useful  that  ihe  actual  condition  of  our  know- 
ledge, should,  at  diilSerent  periods,  be  graphically  represented 
by  men  well  acquainted  with  the  existing  and  often  widely 
Bcattered  materials  of  knowledge,  and  who  not  merely  de- 
lineate and  compile,  but  who  koow  how  to  compare,  select^ 
and,  where  it  is  praoticable,  test  the  routes  of  travellers  by 
astronomical  determinations  of  place.     Those  who  have  ooa- 
tributed  as  much  to  the  general  stock  of  knowledge  as  you 
have  done,  have  indeed  an  especial  right  to  expect  much,  since 
their  combinations  have  greatly  increased  the  number  of  con- 
necting points;  yet  I  scarcely  think  that  when,  in  the  year 
1^22,  you  executed  your  great  work  on  Africa,  you  could 
have  anticipated  so  many  additions  as  we  have  received."    It 
must  be  admitted  that,  in  some  oases,  we  have  only  acquired 
a  knowledge  of  rivers,  their  direction,  their  brandies,  and 
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their  numerous  synonymes  according  to  various  languages 
and  dialects ;  but  the  courses  of  rivers  indicate  the  configura- 
tion of  the  surface  of  the  earth,  and  exert  a  threefold  influence'; 
they  promote  vegetation,  £Eicilitate  general  intercourse,  and  are 
pregnant  with  the  future  destiny  of  man. 

Ihe  northern  course  of  the  White  Nile,  and  the  south- 
eastern course  of  the  great  Goschop,  show  that  both  rivers 
are  separated  by  an  elevation  of  the  surface  of  the  earth ; 
although  we  are  as  yet  but  imperfectly  acquainted  with  the 
manner  in  which  such  an  elevation  is  connected  with  the 
highlands  of  Habesch,  or  how  it  may  be  prolonged  in  a 
southerly  direction  beyond  the  equator.  Probably,  and  this 
is  also  the  opinion  of  my  Mend  Carl  Ritter,  the  Lupata 
Mountains,  which,  according  to  the  excellent  Wilhelm  Peters, 
extend  to  26^  south  lat.,  are  connected  by  means  of  the 
Mountains  of  the  Moon  with  this  northern  swelUhg  of  the 
earth's  sur£Eice  (the  Abyssinian  Highlands).  Lupata,  according 
to  the  last-named  African  traveller,  signifies,  in  the  language 
of  Tettie,  closed,  when  used  as  an  adjective.  This  moimtain- 
range  which  is  only  intersected  by  some  few  rivers  would  thus 
be  the  closed  or  barred.  ^'  The  Lupata  chain  of  the  Portuguese 
writers,*'  says  Peters,  '4s  situated  about  90  leagues  from  the 
mouth  of  the  Zambeze,  and  has  an  elevation  of  little  more  than 
2000  feet.  This  mural  chain  has  a  direction  due  north  and 
south,  although  it  frequently  deflects  to  the  east  or  the  west. 
It  is  sometimes  interrupted  by  plains.  Along  the  coast  of 
Zanzibar  the  traders  in  the  interior  appear  to  be  acquainted 
with  this  long,  but  not  very  high  range,  which  extends 
between  6°  and  26^  south  lat.  to  the  Factory  of  Lourenzo- 
Mai'ques  on  the  Rio  de  Espirito  Santo  (in  the  Delagoa  Bay  of 
the  English).  The  further  the  Lupata  chain  extends  to  the 
south,  the  nearer  it  approaches  the  coast,  until  at  Lourenzo- 
Marques  it  is  only  15  leagues  distant  from  it." 

(24)  p.  10—"  The  consequence  of  the  great  rotatory  movement 

of  the  waters.^ 

The  waters  of  the  northern  part  of  the  Atlantic  between. 
Europe,  Northern  Africa,  and  the  New  Continent,  are  agitated 
by  a  continually  recurring  gyratory  movement.  Under  the 
tropics  the  general  current  to  which  the  term  rotation-stream 
might  appropriately  be  given  in  consideration  of  the  cause 
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from  which  it  arises,  moyes,  as  is  well  known,  like  the  trade 
wind  from  east  to  west.  It  accelerates  the  navigation  of 
Tessels  sailing  from  the  Canary  Isles  to  South  America ;  while 
it  is  nearly  impossible  to  pursue  a  straight  course  against  the 
current  from  Carthagena  de  Indias  to  Cumana.  This  bend 
to  the  west,  attributed  to  the  trade  winds,  is  accelerated  in 
the  Caribbean  Sea  by  a  much  stronger  moTcment,  which 
originates  in  a  yery  remote  cause,  discovered  as  early  as  1560 
by  Sir  Humphrey  Gilbert,*  and  confirmed  in  1832  by  Ben- 
nell.  The  Mozambique  current,  flowing  from  north  to  south 
between  Madagascar  and  the  eastern  coast  of  Africa,  sets  on 
the  Lagullas  Bank,  and  bends  to  the  north  of  it  round  the 
southern  point  of  Africa.  After  advancing  with  much  violence 
along  the  western  coast  of  Africa  beyond  the  equator  to  the 
island  of  St.  Thomas,  it  gives  a  north-westerly  direction  to  a 
portion  of  the  waters  of  the  South  Atlantic,  causing  them  to 
strike  Cape  St.  Augustin,  and  follow  the  shores  of  Guiana 
beyond  the  mouth  of  the  Orinoco,  the  Boca  del  Drago,  and 
the  coast  of  Paria.f  The  New  Continent  from  the  Isthmus  of 
Panama  to  the  northern  part  of  Mexico  forms  a  dam  or  barrier 
against  the  movements  of  the  sea.  Owing  to  this  obstruc- 
tion the  current  is  necessarily  deflected  in  a  northerly  direc* 
tion  at  Yeragua,  and  made  to  follow  the  sinuosities  of  the 
coast-Hne  from  Costa  Bica,  Mosquitos,  Campeche,  and 
Tabasco.  The  waters  which  enter  the  Mexican  Gxdf  between 
Cape  Catoche  of  Yucatan,  and  Cape  San  Antonio  de  Cuba, 
force  their  way  back  into  the  open  ocean  north  of  the  Straits 
of  Bahama,  after  they  have  been  agitated  by  a  great  rota- 
tory movement  between  Yera  Cruz,  Tamiagna,  the  mouth  of 
the  Bio  Bravo  del  Norte,  and  the  Mississippi.  Here  they 
form  a  warm,  rapid  current,  known  to  mariners  as  the  Gidf 
Stream^  which  deflects  in  a  diagonal  direction  further  and 
further  from  the  shores  of  North  America.  Ships  bound  for 
this  coast  from  Europe,  and  imcertain  of  their  geographical 
longitude,  are  enabled  by  this  oblique  direction  of  the  current 
to  regulate  their  course,  as  soon  as  &ey  reach  the  Gulf  Stream 
by  observations  of  latitude  only.  The  ^bearings  of  this 
current  were  first  accurately  determined  by  Franklin,  Wil- 
liams, and  Pownall. 

*  Hakluyt,  Voyages,  vol.  ill.  p.  14. 

t  Bennelly  InvegtigcUion  of  the  Currents  cf  the  AUantie  Ocean, 
UZ2,  pp.  W,  186. 
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From  the  parallel  of  41°  north.lat.  this  stream  of  warm  water 
follows  an  easterly  direction,  gradually  diminishing  in  rapidity 
as  it  increases  in  breadth.  It  almost  touches  the  southern 
edge  of  the  Great  Newfoundland  Bank,  where  I  found  the 
greatest  amoimt  of  difference  between  the  temperature  of 
the  waters  of  the  Gidf  Stream  and  those  exposed  to  the 
cooling  action  of  the  banks.  Before  the  warm  current  reaches 
the  Western  Azores  it  separates  into  two  branches,  one  of 
which  turns  at  certain  seasons  of  the  year  towards  Ireland  and 
Norway,  while  tiie  other  flows  in  the  direction  of  the  Canary 
Isles  and  the  western  coast  of  Northern  AMca. 

The  course  of  this  Atlantic  current,  which  I  haye  described 
more  fully  in  the  first  yolume  of  my  travels  in  the  regions  of 
the  tropics,  affords  an  explanation  of  the  manner  in  which, 
notwithstanding  the  action  of  the  trade  winds,  stems  of  the 
South  American  and  West  Indian  dicotyledons  have  been 
found  on  the  coasts  of  the  Canary  Islands.  I  made  many 
observations  on  the  temperature  of  the  Gulf  Stream  in  the 
vicinity  of  the  Newfoundland  Bank.  This  current  bears  tJie 
warmer  water  of  lower  latitudes  with  great  rapidity  into  mare 
northern  regions.  The  temperature  of  the  stream  is  therefore 
from  about  4^^  to  7°  Pahr.  higher  than  that  of  the  contiguous 
and  unmoved  water  which  constittttes  the  shore  as  it  were  of 
the  warm  oceanic  current. 

The  flying-flsh  of  the  equinoctial  zone  {Exoceius  fiolUans\ 
is  borne  by  its  predilection  for  the  warmth  of  the  water 
of  the  Gulf  Stream  &r  to  the  north  of  the  temperate  zone. 
Floating  sea-weed  {Fwms  natans\  chiefly  taken  up  by. 
the  stream  in  the  Mexican  Gulf,  makes  it  easy  for  the 
navigator  to  recognize  when  he  has  entered  the  Gulf 
Stream,  whilst  the  position  of  the  branches  of  the  sea* 
weed  indicate  the  direction  of  the  current.  The  mainmast  of 
the  English  ship  of  war,  the  Tilbury,  which  was  destroyed 
by  Are  in  the  seven  years'  war  on  the  coasts  of  Saiiit 
Domingo,  was  carried  by  the  Gxdf  Stream  to  the  northeiii 
eoasts  of  Scotland:  and  casks  fllled  with  palm-oil,  the  remains  of 
^  cargo  of  an  English  ship  wrecked  on  a  rock  off  Cape  Lopes 
in  AMoa,  were  in  Ifl^e  manner  carried  to  Scotland,  after  havn^ 
twice  traversed  the  Atlantic  Ocean,  once. from  east  to  west 
between  2°  and  12^  north  lat.^  following  the  course  of  the 
equinoctial  current,  and  once  from  west  to  east  between  45** 
and  55**  north  lat.  by  help  of  the  Gulf  Stream.     Rennell,! 
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the  work  already  referred  to,  p.  347,  relates  the  voyage  of 
a  bottle  inclosing  a  written  paper  which  had  been  thrown 
from  the  English  ship  Newcastle  in  38°  52'  north  lat.,  and 
63''  58'  west  long.,  on  the  20th  of  January,  1819,  and  which 
was  first  seen  on  the  2nd  of  June,  1820,  at  the  Rosses  in  the 
north-west  of  Ireland,  near  the  Island  of  Arran.  Shortly  before 
my  arrival  at  Teneriffe  a  stem  of  South  American  cedar-wood 
{Cedrela  odorata),  thickly  covered  with  lichens,  was  cast 
ashore  near  the  harbour  of  Santa  Cruz. 

The  effects  of  the  Gulf  Stream  in  stranding  on  the  Azorean 
Islands  of  Fayal,  Flores,  and  Corvo,  bistmboois,  artificially  cut 
pieces  of  wood,  trunks  of  an  unknown  species  of  pine  from 
Aiexico  or  the  West  Indies,  and  corpses  of  men  of  a  peculiar 
race,  having  very  broad  faces,  have  mainly  contributed  to  the 
discovery  of  America,  as  they  confirmed  Columbus  in  his  belief 
of  the  existence  of  Asiatic  countries  and  islands  situated  in  the 
west.  The  great  discoverer  even  heard  from  a  settler  on  the 
Cap  de  la  Verga  in  the  Azores  "  that  persons  in  sailing  west- 
ward had  met  with  covered  barks,  which  were  managed  by 
men  of  foreign  appearance,  and  appeared  to  be  constructed  in 
such  a  manner  that  they  could  not  sink,  almadias  con  casa 
movediza  que  nunca  se  hunden.**  There  are  well  authenticated 
proofs,  however  much  the  &cts  may  have  been  called  in 
question,  that  natives  of  America  (probably  Esquimaux  firom 
Greenland  or  Labrador),  were  carried  by  currents  or  streams 
from  the  north-west  to  our  own  continent.  James  Wallace* 
relates  that  in  the  year  1682  a  Greenlander  in  his  canoe  was 
seen  on  the  southern  extremity  of  the  Island  of  Eda  by  many 
persons,  who  could  not,  however,  micceed  in  reaching  him. 
In  1684  a  Greenland  fisherman  appeared  near  the  Ishind  of 
Westram.  In  the  church  at  Burra  there  was  suspended  an 
Esquimaux  boat,  which  had  been  driven  on  shore  by  curreiotB 
and  storms.  The  inhabitants  of  the  Orkneys  call  the  Green- 
landers  who  have  appeared  amongst  them  JF^mnmen, 

In  Cardinal  Bembo's  History  cf  Venice  I  find  it  stated,  that 
in  the  year  1508  a  small  boat,  manned  by  seven  persons  of  a 
foreign  aspect,  was  captured  near  the  English  coast  by  a 
French  ship.  The  description  given  of  th'em  applies  perfectly^ 
to  the  form  of  the  Esquimaux  {JiwnmeB  erant  septem  mediocri 
stafytra,  colore  subobscuro,  lato  etpatenie  vultu^  cicatriceque  una 
*  Account  of  Ihe  Islands  of  Orkney  (1700),  p.  6a 
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violacea  signdto).  No  one  understood  their  language.  Their 
clothing  was  made  of  fish  skins  sewn  together.  On  their 
heads  &ey  wore  coronam  e  culmo  pictam,  septem  qitast  aurictdts 
intextam.  They  ate  raw  flesh,  and  drank  blood  as  we  would 
wine.  Six  of  these  men  perished  during  the  voyage,  and  the 
seventh,  a  y  outh,  was  presented  to  the  King  of  France,  who 
was  then  at  Orleans.* 

The  appearance  of  men  called  Indians  on  the  coasts  of 
Germany  imder  the  Othos  and  Frederic  Barbarossa  in  the  tenth 
and  twelfth  centuries,  and  as  Cornelius  Nepos  (in  his  Frag- 
fnetits),j  Pomponius  Mela,J  and  Pliny§  relate,  when  Quintus 
Metellus  Celer  was  Proconsul  in  Gaul,  may  be  explained  by 
similar  effects  of  oceanic  currents  and  by  the  long  continuance 
of  north-westerly  winds.  A  king  of  the  Boii,  or,  as  others 
say,  of  the  Suevi,  gave  these  stranded  dark-coloured  men  to 
Metellus  Celer.  Gomara  ||  regards  these  Indian  subjects  of 
the  King  of  the  Boii  as  natives  of  Labrador.  He  writes,  Si 
ya  nofuesen  de  Tie?Ta  del  Labrador,  y  los  tuviesen  los  Romanos 
por  Indianos  enganados  en  el  color.  It  may  be  inferred  that 
^e  appearance  of  Esquimaux  on  the  northern  shores  of 
Europe  was  more  frequent  in  earlier  times,  for  we  learn  from 
the  investigations  of  Eask  and  Finn  Magnusen,  that  this  race 
had  spread  in  the  eleventh  and  twelfth  century  in  considerable 
numbers,  under  the  name  of  Skralingers,  from  Labrador  as  far 
south  as  the  Good  Yinland,  ue,  the  shore  of  Massachussets  and 
Connecticut.^ 

As  the  winter  cold  of  the  most  northern  part  of  Scandinavia 
is  ameliorated  by  the  action  of  the  Gulf  Stream,  which 
carries  American  tropical  fruits  (as  cocoa-nuts,  seeds  of 
Mimosa  scandens  and  Anacardium  occidentale)  beyond  62° 
north  lat. ;  so  also  Iceland  enjoys  from  time  to  time  the  genial 
influence  of  the  diffusion  of  the  warm  waters  of  the  Gulf 
Stream  far  to  the  northward.  The  sea  coasts  of  Iceland,  like 
those  of  the  Faroe  Isles,  receive  a  large  number  of  trunks  of 

*  Bembo,  Historic^  VeneUB,  ed.  1718,  lib.  vii.  p.  267. 
t  Ed.  Van.  Stavezen,  cur.  Bardili,  1. 11.  1820,  p.  356. 
i  Lib.  ill,  cap.  5,  §  8. 
§  Hist.  Nat.  11.  67. 

il  Historia  Oen.  de  las  Indias.    Saragossa,  1553,  fol.  vll. 
%  See  Cosmos,  vol.  ii.  p.  604  (Bohn's  ed.)  and  JExamen  critique  de 
rffist,  de  la  Oiographie,  1 11.  pp.  247 — 278. 
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trees,  driven  tMther  from  America;  and  this  drift-wood, 
which  formerly  came  in  greater  abundance,  was  used  for  the 
purposes  of  building,  and  cut  into  boards  and  laths.  The 
fruits  of  tropical  plants  collected  on  the  Icelandic  shores, 
especially  between  Kaufarhaven  and  Vapnafiord,  show  that 
the  movement  of  the  water  is  from  a  southerly  direction.* 

(25)  p.  10. — ^^Lecidea  and  other  Lichens,^* 

In  northern  regions,  the  absence  of  plants  is  compensated 
for  by  the  covering  of  Bceomycea  roseus,  Cenomyce  rangiferu 
niLs^  Lecidea  muscorum,  Lecidea  icmadophila^  and  other  cryp- 
togamia  which  are  spread  over  the  earth,  and  which  may 
be  said  to  prepare  the  way  for  the  growth  of  grasses  and  other 
herbaceous  plants.  In  the  tropical  world,  where  mosses  and 
lichens  are  only  observed  to  abound  in  shady  places,  some 
few  oily  plants  supply  the  place  of  the  lowly  lichen. 

(26)  p.  11. — ^**  The  Care  of  Aniynals  yielding  milk.^^Rutns  of 

the  Jiztek  fortress," 

The  two  oxen  already  named,  Bos  amertcanus  and  Bos 
moschattis,  are  peculiar  to  the  northern  part  of  the  American 
continent.     But  the  natives — 

Queia  neque  mos,  negue  adtus  erai,  necjungere  tauros 

Virg.  ^n.  i.  816. 

drank  the  fresh  blood,  and  not  the  milk,  of  these  animals. 
Some  few  exceptions  have  indeed  been  met  with,  but  only 
among  tribes  who  at  the  same  time  cultivated  maize.  I  have 
already  observed  that  Gomara  speaks  of  a  people  in  the 
north-west  of  Mexico  who  possessed  herds  of  tame  bisons, 
and  derived  their  clothing,  food,  and  drink  from  these 
animals.  This  drink  was  probably  the  blood,t  for,  as  I  have 
frequently  remarked,  a  dislike  of  milk,  or  at  least  the  absence 
of  its  use,  appears  before  the  arrival  of  Europeans  to  have 
.been  common  to  all  the  natives  of  the  New  Continent,  as  well 
as  to  the  inhabitants  of  China  and  Cochin  China,  notwith- 
standing their  great  vicinity  to  true  pastoral  tribes.  The 
herds  of  tame  lamas  which  were  found  in  the  highlands  of 
Quito,  Peru,  and  Chili,  belonged  to  a  settled  and  agricultural 

*  Sariorius  von  Waltershausen,  Physisch-geographische  Skizze  von 
Island,  1847,  s.  22—35. 

t  Prescott,  Conquest  of  Mexico,  vol.  iii.  p.  416. 
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population.  Pedro  de  Cie9a  de  Leon*  seems  to  imply, 
altiiongh  assuredly  as  a  Yery  rare  exception  to  the  general 
mode  of  life,  that  lamas  were  employed  on  the  Peruvian  moun- 
tain plain  of  Callao  for  drawing  the  plough.f  Ploughing  was, 
howeyer,  generally  conducted  in  Peru  by  men  only  4  Barton 
has  made  it  appear  probable  that  the  American  buffido  had 
from  an  early  period  been  reared  among  some  West  Canada 
tribes  on  account  of  its  flesh  and  hide.§  In  Peru  and  Quito 
tiie  lama  is  noiwhere  foimd  in  its  original  wild  condition. 
According  to  the  statements  made  to  me  by  the  natives,  the 
lamas  on  the  western  declivity  of  the  ChunboTazo  became 
wild  at  the  time  when  Lican.  the  ancient  residence  of  the 
rulers  of  Quito,  was  laid  in  ashes.  In  Central  Peru,  in  the 
Oeja  de  la  Montaiia,  cattle  have  in  like  manner  become 
completely  wild;  a  small  but  daring  race  that  often  attacks 
the  Indians.  The  natives  call  them  "  Vacas  del  Monte " 
or^Vacas  Cimarronas.''||  Cuvier's  assertion  that  the  lama 
had  descended  from  the  guanaco,  still  in  a  wild  state,  which 
had  unfortimately  been  extensively  propagated  by  the  admir- 
able observer,  Meyen,^  has  now  been  completely  refuted  by 
Tschudi. 

The  Lama,  the  Paco  or  Alpaca,  and  the  Guanaco  are  three 
originally  distinct  species  of  animals.**  The  Guanaco  (Hua- 
nacu  in  the  Qquichua  language)  is  the  largest  of  the  three, 
and  the  Alpaca,  measured  from  the  groimd  to  the  crown  of 
the  head,  the  smallest.  The  Lama  is  next  to  the  Guanaco  in 
height.  Herds  of  Llamas,  when  as  numerous  as  I  have  seen 
them  on  the  elevated  plateaux  between  Quito  and  Biobamba, 
aire  a  great  ornament  to  the  landscape.  The  Moromoro  of  Chili 
fvppears  to  be  a  mere  variety  of  the  lama.  The  different  species 
of  camel-like  sheep  foimd  still  wild  at  elevations  of  from  13,000 
to  upwards  of  16,000  feet  above  the  level  of  the  sea,  are  the 
Vicuna,  the  Chianaco,  and  the  Alpaca;  of  these  the  two  latter 
fi^)ecies  are  also  found  tame,  although  this  is  but  rarely  the 

*  Chronica  del  Peru,  Sevilla,  1663,  cap.  110,  p.  264. 
+  See  Gay,  Zoologia  de  ChUt,  Mami/eros,  1847,  p.  154. 
:{:  See  the  Inca  Garcilafio,  Commentarioa  recdes,  P.  1,  lib.  v.  cap.  2» 
p.  133 ;  and  Preacott,  Mist,  of  the  Conquest  of  Peru,  1847,  yoL  i  p.  136. 
§  FragmenXa  of  the  Nat.  Hist,  of  Pennsylvania,  P.  1,  p.  4. 
II  Tschudi,  Fauna  Peruana,  &  266. 
il  Reise  um  die  Erde,  th.  iii.  b.  64. 
**  Tschudi,  B.  228,  237. 
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ease  with  the  Guanaco.  The  alpaca  does  not  bear  a  warm 
elimate  as  well  as  the  lama.  Since  the  introduction  of  the 
more  nsefhl  horse,  mule,  and  ass  (the  latter  of  which  exhibits 
great  animation  and  beauty  in  tropical  regions),  the  lama  and 
alpaca  have  been  less  generally  reared  and  employed  as  beasts 
of  burden  in  the  mining  districts.  But  their  wool,  which 
Taries  so  much  in  fineness,  is  still  an  important  branch  of 
industry  among  the  inhabitants  of  the  mountains.  In  Chili 
the  wild  and  the  tame  guanaco  are  distingtdshed  by  special 
names,  the  former  being  called  ''Luan^'  and  the  latter 
**  Chilihueque.  *  *  The  wide  dissemination  of  the  wild  Guanacos 
from  the  Peruyian  Cordilleras  to  Tierra  del  Fuego,  sometimes 
in  herds  of  500  heads  of  cattle,  has  been  facilitated  by  the 
circumstance  that  these  animals  can  swim  with  great  facility 
from  island  to  island,  and  are  not  therefore  impeded  in  their 
passage  across  the  Patagonian  channels  or  fiords.* 

South  of  the  river  Gyla,  which  together  with  the  Bio 
Colorado  pours  itself  into  the  Califomian  Gulf  (Mar  de  Cortes), 
He  in  the  midst  of  the  dreary  steppe  the  mysterious  ruins 
of  the  Aztek  Palace,  called  by  the  Spaniards  '^  las  Casas 
Qrojides"  When,  about  the  year  1160,  the  Azteks  first 
appeared  in  Anahuac,  having  migrated  from  the  unknown 
land  of  Aztlan,  they  remained  for  a  time  on  the  borders  of 
the  Gyla  river.  The  Franciscan  monks,  Grarces  and  Font, 
who  saw  the  "  Casas  Grandes  *'  in  1773,  are  the  last  travellers 
who  have  visited  these  remains.  According  to  their  state- 
ment, the  ruins  extended  over  an  area  exceeding  sixteen  square 
miles.  The  whole  plain  was  covered  with  the  broken  frag- 
ments of  ingeniously  painted  earthenware  vessels.  The 
principal  palace,  if  the  word  can  be  applied  to  a  house 
formed  of  unbumt  clay,  is  447  feet  in  length  and  277  feet  in 
breadth.t 

The  Taye  of  California,  a  delineation  of  which  is  given 
by  the  Padre  Venegas,  appears  to  difier  but  inconsiderably 
from  the  Ovis  musimon  of  the  Old  Continent.  The  same 
animal  has  also  been  seen  in  the  Stony  Mountains  near 
the  source  of  the  River  of  Peace,  and  difiers  entirely  from 

*  See  the  pleasing  descriptions  in  Darwin's  Journal,  1846,  p.  &Q. 

•f-  See  a  rare  work  print^  at  Mexico,  in  17&2,  and  entitled  Gronica 
Berdfica  y  Apostdlica  del  Colegio  de  Propaganda  Fide  d$  la  Sanza 
Cruz  de  Qiieritaro,  por  Fray  Juan  Domingo  Arricivita. 
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the  small  white  and  black  spotted  goat-like  animal  fomid  on 
the  Missouri  and  Arkansas.  The  synonyme  of  Antilope 
furcifer,  A.  tememazama,  (Smith,)  and  Ovis  montana  is  still 
very  uncertaio. 

(27)  p.  11. — "  The  culture  of  farinaceous  grasses.^^ 

The  original  habitat  of  the  farinaceous  grasses,  like  that  of 
the  domestic  animals  which  have  followed  man  since  his 
earliest  migrations,  is  shrouded  in  obscurity.  Jacob  Giimm 
has  ingeniously  derived  the  German  name  for  corn,  Getraide^ 
from  ^e  old  German  "  gitragidi,"  " getregede."  "It  is  as  it 
were  the  tame  fruit  {fringes,  Jrumentum)  that  has  fallen  into 
the  hands  of  man,  as  we  speak  of  tame  animals  in  opposition 
to  those  that  are  wild."* 

"  It  is  a  most  striking  fact  that  on  one  half  of  our  planet 
there  should  be  nations  who  are  wholly  imacquainted  with  the 
use  of  milk  and  of  the  .meal  yielded  by  narrow-eared  grasses, 
{Hordea^ece  and  Aven<ice<i)  whilst  in  the  other  hemisphere 
nations  may  be  found  in  almost  every  region  who  cultivate 
cereals  and  rear  milch  cattle.  The  culture  of  different  cereals 
is  common  to  both  hemispheres;  but  while  in  the  New  Conti- 
nent we  meet  with  only  one  species,  maize,  which  is  cultivated 
from  52°  north  to  46°  south  lat.,  we  find  that  in  the  Old  World 
the  fruits  of  Ceres,  (wheat,  barley,  spelt,  and  oats,)  have  been 
everywhere  cultivated  from  the  earliest  ages  recorded  in  history, 
llie  belief  that  wheat  grew  wild  in  the  Leontine  plains  as  weU 
as  in  other  parts  of  Sicily  was  common  to  several  ancient 
nations,  and  is  mentioned  as  early  as  Diodorus  Siculus.f 
Cereals  were  also  found  in  the  alpine  meadow  of  £nna. 
Diodorus  says  expressly,  "The  inhabitants  of  the  Atlantis 
were  unacquainted  with  the  fruits  of  Ceres,  owing  to  their 
having  separated  from  the  rest  of  mankind  before  those  fruits 
were  made  known  to  mortals.''  Sprengel  has  collected 
several  interesting  facts  from  which  he  is  led  to  conjecture 
that  the  greater  number  of  our  European  cereals  originally 
grew  wild  in  Northern  Persia  and  India.  He  supposes  for  in- 
stance that  summer  wheat  was  indigenous  in  the  land  of  the 
Musicani,  a  province  of  Northern  India ;{  barley,  antiquissi* 

*  Jacob  Griiam,  Oesch.  der  Deutschen  Sprache,  1848^  th.  i.  8.  62. 
+  lib.  V.  pp.  199,  232.    WcbmI. 
X  Strabo,  xv.1017. 
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mum  Jrumentumy  as  Pliny  terms  it,  and  which  was  also  the 
only  cereal  known  to  the  Guansches  of  the  Canaries,  originated, 
according  to  Moses  of  Chorene,*  on  the  banks  of  the  Araxes 
or  Kur  in  Georgia,  and  according  to  Marco  Polo  in  Balascham, 
in  Northern  India  ;t  and  Speli  originated  in  Hamadan. 

My  intelligent  friend  and  teacher,  Link,  has  however  shown 
in  a  comprehensive  and  critical  treatise,  J  that  these  passages 
are  open  to  much  doubt.     In  a  former  essay  of  my  own,§  I 
expressed  doubts  regarding  the  existence  of  wild  cereals  in 
Asia,  and  considered  them  to  have  become  wild.     Reinhold 
Forster,  who  before  his  voyage  with  Captain  Cook  made  an 
expedition  for  purposes  of  natural  history  into  the  south  of 
Russia  by  order  of  the  Empress  Catherine,  reported  that  the 
two-lined    summer   barley  {Hordeum   diattchon)   grew   wild 
near  the  confluence  of  the  Samara  and  the  Volga.     At  the 
end  of  September  in  the  year  1829,  Ehrenberg  and  myself 
also  herborised  on  the   Samara,  during  our  journey  from 
Orenbui'g  and  Uralsk  to  Saratow  and  the  Caspian  Sea.     The 
quantity  of  wheat  and  rye  plants  growing  wild  on  imcultivated 
ground  in  this  district  was  certainly  very  remarkable;  but 
the  plants  did  not  appear  to  us  to  differ  from  the  ordinary 
kinds.     Ehrenberg  received  from  M.  Carelin  a  species  of  rye, 
Secale  fragile,  that  had  been  gathered  on  the  Kirghis  Steppe, 
and  which  Marshal  Bieberstein  for  some  time  conjectured  to 
be  the  mother  plant  of  om*  cultivated   rye,   Secale  cereale. 
Michaux's  herbarium  does  not   show   (according  to  Achill 
Richard's  testimony),  that  Spelt  {Trtticum  spelta)  grows  wild 
at  Hamadan  in  Persia,  as  Olivier  and  Michaux  have  been  sup- 
posed to  maintain.     More  confidence  is   due  to  the   recent 
accounts  obtained  through  the  unwearied  zeal  of  the  intelligent 
traveller.  Professor  Carl  Koch.     He  found  a  large  quantity 
of  rye  (Secale  cereale  var,  /3,  pectinata)  in  the  Pontic  Moun- 
tains, at  heights  of  more  than  5000  or  6000  feet  above  the 
level  of  the  sea,  on  spots  where  this  species  of  gi*ain  had 
not  within  the  memory  of  the  inhabitants  been  previously 
cultivated.     "Its  appearance  here  is  the  more  impoiiant," 
he  remai'ks,  "because  with  us  this  grain  never  propagates 

♦  Oeogr.  Armen,,  ed.  Whiston,  1736,  p.  360. 

+  Bamusio,  vol.  ii.  p.  10. 

X  Abhandl.  derBerl,  Ahad.  1816,  a.  128. 

§  Essai  8ur  la  Oioffraphie  des  Plantes,  1805,  p.  28. 
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itself  spontaneously."  Koch  collected  in  the  Sehirwan  part 
of  the  Caucasus  a  kind  of  grain  which  he  calls  Hordeum 
spontaneum,  and  regards  as  the  originally  wild  Hordeum 
zeocriton.  (Linn.)* 

A  negro  slave  of  the  great  Cortes  was  the  first  who  cultiya- 
ted  wheat  in  New  Spain,  from  three  seeds  whidi  he  fonnd 
amongst  some  rice  brought  from  Spain  for  the  use  of  the 
troops.  In  the  Franciscan  convent  at  Quito  I  saw,  pre- 
served as  a  relic,  the  earthen  vessel  which  had  contained 
the  first  wheat  sowed  in  Quito  by  the  Franciscan  monk, 
Fray  Jodoco  Bixi  de  Gante,  a  native  of  Ghent  in  Flanders. 
The  first  crop  was  raised  in  front  of  the  convent,  on  the 
*'  Plazuela  de  S.  Francisco,"  after  the  wood  which  then  ex- 
tended from  the  foot  of  the  Volcano  of  Pichincha  had  been 
cleared.  The  monks,  whom  I  frequently  visited  during  my 
stay  at  Quito,  begged  me  to  explain  the  inscription  on  the 
cup,  which  according  to  their  conjecture  contained  some 
hidden  allusion  to  wheat.  On  examining  the  vessel,  I  read 
in  old  German  the  words  **  Let  him  who  drinks  from  me, 
ne'er  foi^et  his  God."  This  old  German  drinking  cup  excited 
in  me  feelings  of  veneration!  Would  that  everywhere  in  the 
New  Continent  the  names  of  those  were  preserved  who, 
instead  of  devastating  the  soil  by  bloody  conquests,  confided 
to  it  the  first  frnits  of  Ceres !  There  are  "  fewer  examples  of 
a  general  affinity  of  names  in  terms  relating  to  the  different 
species  of  com  and  objects  of  agriculture  than  to  the  rearing 
of  cattle.  Herdsmen  when  they  migrated  to  other  regions 
had  still  much  in  common,  while  the  subsequent  cultivators  of 
the  soil  had  to  invent  special  words.  But  the  fact  that  in 
comparison  with  the  Sanscrit,  Romans  and  Greeks  seem  to 
stand  on  the  same  footing  with  Germans  and  Slavonians, 
speaks  in  favour  of  the  very  early  contemporaneous  emigra- 
tion of  the  two  latter.  Yet  the  Indian  yava  {frumentum 
h&rdeum)y  when  compared  with  the  Lithuanianyatrat,  and  the 
Finnish^tira,  affords  a  striking  exception."! 

(28)  p.  1\,^^^^ Preferring  to  ke^  within  a  cooler  dimate,^* 

Throughout  the  whole  of  Mexico  and  Peru  we  find  the 
trace  of  human  civilisation  confined  to  the  elevated   table- 

*  Carl  Koch,  Beitrdge  zur  Flora  des  Orients.    Heft.  1,  s.  189, 142. 
t  Jacob  Grimm,  Oesch.  der  deutschen  Spradie,  th.  L  s.  69. 
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lands.  We  saw  die  rams  of  palaces  and  batfas  on  the  aides 
of  liie  Aiides,  at  an  eleyation  of  from  lO^dO  to  11,510  feet. 
Kone  but  northern  tribes  migrating  from  the  north  towazds 
Ihe  equator  could  have  remained  from  preference  in  such  a 
climate. 

(29)  p.  12.— ''2%0  history  ofthepeoplmg  of  Japan:' 

I  belioTe  I  lut^e  sacceeded  in  showing,  in  my  work  on 
t3ie  monuments  of  the  American  primitiye  races,*  by  an 
examination  of  Ihe  Mexican  and  Tliibetian-Japanese  <»len- 
daiB,  by  a  comect  determinatioD  of  the  position  of  tiie  Scansile 
Pyramids,  and  by  the  ancient  myths  which  record  four 
revolutions  of  the  world  and  the  dispersion  T)f  mankind 
after  a  great  deluge,  that  the  western  nations  of  the  New 
Continent  maintained  relations  of  intercourse  with  those  of 
Eastern  Asia,  long  before  the  arriTal  of  the  Spaniards. 
These  observations  have  derived  additional  weight,  since  the 
appearance  of  my  work,  from  the  &ets  recently  published  in 
England,  France,  and  the  United  States,  regarding  the 
remarkable  pieces  of  sculpture  carved  in  the  Indian  style, 
which  have  been  discovered  in  the  ruins  of  Guatimala  and 
Yucatan.f  The  ancient  architectural  remains  found  in  the 
peninsula  of  Yucatan  testify  more  than  those  of  Falenque,  to 
an  astonishing  degree  of  civilization.  They  are  situated 
between  Valladolid,  Merida,  and  Campeche,  chiefly  in 
the  western  portion  of  the  country.  But  the  monuments 
on  the  island  of  Cozumel,  (properly  Cuzamil,)  east  of  Yuca- 
tan, were  the  finst  which  were  seen  by  the  Spaniards  in 
the  expedition  of  Juan  de  Grijalva  in  1518,  and  in  that  of 
CJortes  in  1519.  Their  discovery  tended  to  diffuse  throughout 
Europe  an  exalted  idea  of  the  advanced  condition  of  ancient 

*  Vtiea  des  CordiUdres  et  Montanents  des  peuples  indigenes  de 
VAmirique,  2  tomes. 

,  +  Compare  the  work  of  D.  Antonio  del  Bio,  entitled  Description  of 
the  Ruins  of  an  Ancient  City  discovered  near  PeUenque,  1822,  trans- 
lated from  the  orig.  manuscr.  report  by  Cabrera,  p.  9,  tab.  12 — li 
(Bio's  researches  were  made  in  the  year  1787);  with  Stephens,  Incidents 
qf  Travel  in  Tucaian,  1848,  vol.  i.  pp.  891,  429—434,  and  vol.  ii. 
pp.  21,  54,  56,  317,  323;  with  the  magnificent  work  of  Catherwood, 
Views  of  Andeml  Mimumenta  tn  CtMtral  America,  CMapaa,  and 
TucatoM,  1844;  and  lastly  witii  Frescott^  The  Conquest  of  Mexioo, 
vol  iii.  Append,  p.  860. 

K  2 
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Mexican  civilization.  The  most  important  ruins  of  the 
peninsula  of  Yucatan  (unfortunately  not  yet  thoroughly 
measured  and  drawn  by  architects)  are  those  of  the  "  Casa 
del  Gobemador  "  of  Uxmal,  the  Teocallis  and  vaulted  con- 
structions at  Kabah,  the  ruins  of  Labnan  with  its  domed 
pillars,  those  of  Zayi  which  exhibit  columns  of  an  order  of 
architecture  nearly  approaching  the  Doric,  and  those  of  Chiche 
with  lai^e  ornamented  pilasters.  An  old  manuscript  written 
in  the  Maya  language  by  a  Christian  Indian,  which  is  still  in 
the  hands  of  the  "  Gefe  politico"  of  Peto,  Don  Juan  Rio  Perez, 
gives  the  different  epochs  {Katunes  of  52  years)  at  which'  the 
Toltecs  settled  in  different  parts  of  the  peninsula.  Perez 
would  infer  from  these  data  that  the  architectural  remains  of 
Chiche  go  back  as  far  as  the  fourth  century  of  our  era, 
whilst  those  of  Uxmal  belong  to  the  middle  of  the  tenth 
century;  but  the  accuracy  of  these  historical  deductions  is 
open  to  great  doubt.* 

I  regard  the  existence  of  a  former  intercourse  between 
the  people  of  Western  America  and  those  of  Eastern  Asia 
as  more  than  probable,  although  it  is  impossible  at  the 
present  time  to  say  by  what  route  and  with  which  of 
the  tribes  of  Asia  this  intercourse  was  established.  A 
small  number  of  individuals  of  the  cultivated  hierarchical 
castes  may  perhaps  have  sufficed  to  effect  great  changes  in  the 
social  condition  of  Western  America.  The  fabulous  accounts 
formerly  current  regarding  Chinese  expeditions  to  the  New 
Continent  refer  merely  to  expeditions  to  Fusang  or  Japan. 
It  is,  however,  possible  that  Japanese  and  Sian-Pi  may  have 
been  driven  by  storms  from  the  Corea  to  the  American 
coasts.  We  know  as  matters  of  history  that  Bonzes  and 
other  adventurers  navigated  the  Eastern  Chinese  seas  in 
search  of  a  remedial  agent  capable  of  making  man  immortal. 
Thus  imder  Tschin-chi-huang-ti  three  himdred  young  couples 
were  dispatched  to  Japan  in  the  year  209  before  our  era, 
who,  instead  of  returning  to  Cliina,  settled  on  the  Island  of 
Nipon.f    May  not  accident  have  led  to  similar  expeditions  to 

*  Stephens^  Incid,  of  Travel  in  TuccUan,  vol.  i.  p.  439^  and  voL  IL 

p.  278. 

f  Klaproth;  Tableaux  historigues  de  VA/ne,  1824,  p.  79 ;  Noutfeau 
Journal  asicUi^ue,  t.  x.  1882,  p.  885 ;  and  Humboldt,  Examen  cri- 
tique,  t.  ii.  pp.  62—67. 
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the  Fox  Islands,  tp  Alaschka,  or  New  California?  As  the 
western  coasts  of  the  American  continent  incline  from  north- 
west to  south>east,  and  the  eastern  coasts  of  Asia  from  north- 
east to  south-west,  the  distance  between  the  two  continents 
in  the  milder  zone,  which  is  most  conducive  to  mental  deve- 
lopment  (45°  lat.),  would  appear  too  considerable  to  admit 
of  an  accidental  settlement  having  been  made  in  this  lati- 
tude. We  must  therefore  assume  that  the  first  landing 
took  place  in  the  imgenial  climate  of  55°  and  65°,  and  that 
cultivation,  like  the  general  advance  of  population  in  America, 
progi-essed  by  gradual  stations  from  north  to  south.*  It  was 
even  believed  in  the  beginning  of  the  sixteenth  century  that 
the  fragments  of  ships  from  Catayo,  i.e.  from  Japan  or  China, 
had  been  found  on  the  coasts  of  the  Northern  Dorado,  called 
also  Quivira  and  Cibora.f 

We  know  as  yet  too  little  of  the  languages  of  America 
entirely  to  renounce  the  hope  that,  amid  their  many  varieties, 
some  idiom  may  be  discovered,  that  has  been  spoken  with 
certain  modifications  in  the  interior  of  South  America  and 
Central  Asia,  or  that  might  at  least  indicate  an  ancient  affinity. 
Such  a  discovery  would  imdoubtedly  be  one  of  the  most 
brilliant  to  which  the  history  of  the  human  race  can  hope  to 
attain!  But  analogies  of  language  are  only  deserving  of 
confidence  where  mere  resemblances  of  sound  in  the  roots  arc 
not  alone  the  object  of  research,  but  attention  is  also  du-ectcd 
to  the  organic  structure,  the  grammatical  forms,  and  those 
elements  of  langu£^e  which  manifest  themselves  as  the  pro- 
duct of  the  intellectual  power  of  man. 

(30)  p.  12— "iRf any  other  forms  of  animal  life.''' 

The  Steppes  of  Caracas  abound  in  flocks  of  the  so-called 
Cervus  mexicanus.  lliis  stag  when  young  is  spotted,  and  re- 
sembles the  roe.  We  have  frequently  met  with  perfectly  white 
varieties,  which  is  a  very  striking  fact  when  the  high  tempe- 
rature of  this  zone  is  taken  into  consideration.  The  Cervus 
mexicanus  is  not  found  on  tlie  declivities  of  the  Andes  in  the 
equatorial  region,  at  an  elevation  exceeding  from  4476  to 
5115  feet,  but  another  white  deer,  which  I  could  scarcely 
distinguish    by  any   one    specific    characteristic    from    the 

*  BikU.  hist.  t.  iii.  pp.  165—160. 

t  Gomara^  Hist,  general  de  las  Indias,  p.  1X7. 
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European  species,  ascends  to  an  elevation  of  nearly  tSfiOO 
feet.  The  Cavia  capybara  is  known  in  the  province  of 
Caracas  by  the  name  of  Chigtmre,  This  un^DVtunate  animal 
is  pursued  in  the  water  by  the  crocodile,  and  on  land  by  the 
tiger  or  jaguar,  it  runs  so  bad]y  that  we  were  often  aUe  to 
eatch  it  with  our  hands.  The  extremities  are  smoked  and 
eaten  as  hams,  but  have  a  most  unpleasant  taste,  owing  to  the 
flavour  and  smell  of  musk  by  which  they  are  impregnated; 
and  on  the  Orinoco  we  gladly  ate  monkey-hams  in  preference. 
These  beautifully  striped  animals — the  Vif>erra  mapuritOj 
Viverra  zoriUa,  and  Viverra  nUtata — exhale  a  fetid  odour. 

(31.)  p.  12 — **'  The  Guaranes  and  the/an^pakn  MaurUiay 

The  small  coast  tribe  of  the  Guaranes  (called  in  British 
Guiana,  the  Warraws,  or  Guaranos,  and  by  the  Caribs 
U-ara-u)  inhabit  not  only  the  swampy  delta  and  the  river 
network  of  the  Orinoco  (more  particularly  the  banks  of  the 
Manamo  grande  and  the  Cafio  Maeareo),  but  also  extend,  with 
very  slight  differences  in  their  mode  of  living,  along  the  sea- 
shore^ between  the  mouths  of  the  Essequibo  and  the  Boca  de 
Navios  of  the  Orinoco.*  According  to  the  testimony  of  Schom- 
burgk,  the  admirable  observer  referred  to  in  the  note,  there  are 
still  about  1700  Warraus  or  Guaranos  living  in  the  vicinity 
of  Cumaca,  and  along  the  banks  of  the  Barime  river,  which 
empties  itself  into  tiie  gulf  of  the  Boca  de  Navios.  The 
social  habits  of  the  tribes  settied  in  the  delta  of  the  Orinoco 
were  known  to  the  great  historian  Cardinal  Bembo,  the 
cotemporary  of  Christopher  Columbus,  Amerigo  Yespucci, 
and  Alonzo  de  Hojeda.  He  saysf  quHhusdam  m  looU  propter 
paludes  incohe  domus  in  arhoribua  cedificanL  It  is  hardly 
probable  that  instead  of  the  Guaranos  at  the  mouth  of  the 
Orinoco,  Bembo  should  here  allude  to  the  natives  of  the 
country  near  the  mouth  of  the  gulf  of  Maracaibo,  where 
Alonzo  de  Hojeda,  in  August,  1499,  (when  accompanied  by 
Vespucci  and  Juan  de  la  Cosa)  found  a  population  having 
their  dwellings  fondata  sopra  Vcutqua  ewne  Venexia  ('*'built 
like  Venice  on  the  water").}    Vespucci,  in  the  account  of  his 

*  Compare  my  Relation  hiatorique,  t.  i.  p.  492,  1 IL  pp.  658,  703^ 
6iih  Richard  Schombaigk,  Reisen  in  Britiich  Ouiana,  it,  i,  1847,  s. 
2, 120.  173,  194. 
t  HistoricB  Venetas,  1651,  p.  89. 
i  See  text  of  Riocardi  in  my  Examen  crit  t.  iv.  p.  496. 
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traTels,  in  which  we  meet  with  the  first  traces  of  the  etymo- 
logy of  the  name  of  the  proyince  of  Venezueia  (Little  Venice) 
as  used  for  the  province  of  Caracas,  speaks  only  of  houses 
built  on.  a  foundation  of  piles,  and  makes  no  mention  of  habi- 
tations in  trees. 

Sir  Walter  Baleigh  hears  a  subsequent  and  incontroTertiUe 

evidence  to  the  same  fact,  for  he  says  expressly  in  his  description 

of  Quiana,  that  on  his  second  voyage  in  1595^  when  in  the  mouth 

of  the  Orinoco,  "  he  saw  the  €ie  of  the  Tivitites  and  Qua-mw- 

etes"  (so  he  calls  the  Guaranes), "  high  up  in  the  trees.'**  There 

is  a  drawing  of  the  fire  in  the  Latin  edition  of  this  work,t  and 

Raleigh  was  the  first  who  brought  to  England  the  fruit  of  the 

Mauritia  palm,  which  he  very  justly  compared,  on  account  of 

its   scales,   to  fir-cones.     Father  Jos4  GimiiUa,   who   twice 

visited  the  Ghiaranes  as  a  missionary,  says,  indeed,  that  this 

tribe  have  their  dwelling  in  the  Palmares  (palm  groves)  of  the 

morasses;  but  while  he  speaks  more  definitely  of  pendent 

habitations  supported  by  high  pillars,  makes  no  mention  of 

platforms  attached  to  still  growing  trees. |     Hillhouse  and 

Sir  Robert  Schomburgk§  are  of  opinion  that  Bembo,  through 

the  relations  of  others,  and  Raleigh,  by  his  own  observation, 

were  deceived  into,  this  belief  in  consequence  of  the  high  tops 

of  the  palm  trees  being  lighted  up  in  such  a  manner  by  tne 

fires  below  them,  that  those  sailing  by  thought  the  habitations 

of  the  Guaranes  were  attached  to  the  trees  themselves.     *'  We 

do  not  deny,"  says  Schomburgk,  **  that  in  order  to  escape  the 

attacks  of  the  mosquitos,  the  Indian  sometimes  suspends  his 

hammock  from  the  tops  of  trees,  but  on  such  occasions  no 

fires  are  made  under  the  hammock.  *'|| 

According  to  Martius,  the  beautiful  Palm,  Moriche,  Mau* 

*  Baleigh,  JDisoovenf  of  Omana,  1596,  p.  DO. 

i*  Brevia  ct  admiranda  Descrvptio  regni  Qmtma  (Norib.  1599), 
tab.  4. 

X  Gumilla,  Hiatoria  natural,  civil  y  geografica  de  las  Nadones 
aituadas  en  las  riveraa  del  Rio  Orinoco,  nueva  impr.^  1791,  pp.  148, 
145,  163. 

§  See  Journal  qfihe  Soyal  Oeogr,  Society,  vol.  xii.  1842,  p.  176,  and 
l}escription  qftke  Muru^U,  or  Ita  Palm,  read  in  the  meeting  Of  the 
British  Association  held  at  Cambridge,  Juipe  1845  {jpvblished  in 
Simond's  Colonial  Magazine). 

II  See  also  Sir  Robert  Schombnrgfc'a  new  editionr  of  Baieigh's  dis- 
covery of  Quiana  (1848),  p.  50. 
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riUa  flexuosa^  Quieteva,  or  Ita  Palm,*  belongs,  together  witH 
Calamus,  to  the  family  of  the  Lepidocarycc  or  Coryphese. 
Limieeus  has  described  it  very  imperfectly,  as  he  erroneously 
considered  it  to  be  devoid  of  leaves.  The  trunk  is  26  feet 
high,  but  it  probably  does  not  attain  this  height  in  less  than 
120  or  even  150  years.  The  Mauritia  extends  high  up  the 
declivity  of  the  Duida,  north  of  the  Esmeralda  mission,  where 
I  found  it  in  great  beauty.  It  forms,  in  moist  places,  fine 
groups  of  a  fresh  and  shining  verdure,  reminding  us  of 
that  of  our  alders.  The  trees  preserve  the  moisture  of  the 
ground  by  their  shade,  and  hence  the  Indians  believe  that  the 
Mauritia  draws  water  around  its  roots  by  some  mysterious 
attraction.  In  conformity  with  an  analogous  theory  they 
advise,  that  serpents  should  not  be  kiUed,  because  the  de- 
struction of  these  animals  is  followed  by  the  drying  up  of  the 
lagoons.  Thus  do  the  rude  children  of  nature  confound  cause 
and  effect!  Gumilla  calls  the  Mauritia  fiexuosa  of  the  Gua- 
ranes  the  tree  of  life  (''  arbol  de  la  vida").  It  is  found  on  the 
mountains  of  Ronaima,  east  of  the  sources  of  the  Orinoco,  as 
high  as  4263  feet.  On  the  imfrequented  banks  of  the  Rio 
Atabapo,  in  the  interior  of  Guiana,  we  discovered  a  new 
species  of  Mauritia  having  a  prickly  stem;  our  Mauritia 
aculeata,^ 

(32)  p.  13.—"  An  American  Styliter 

The  founder  of  the  sect  of  Stylites,  the  fanatical  Pillar- 
saint,  Simeon  Sisanites  of  Syria,  the  son  of  a  Syrian  herdsman, 
is  said  to  have  passed  thirty-seven  years  in  holy  contempla- 
tion, elevated  on  five  columns,  each  higher  than  the  preceding. 
He  died  in  the  year  461.  The  last  of  the  pillars  which  he 
occupied  was  40  ells  in  height.  For  seven  hundred  years 
thei*e  continued  to  be  followers  of  this  mode  of  life,  who  were 
called  Sancti  Columnares^  or  Pillar-saints.  Even  in  Germany, 
in  the  see  of  Treves,  attempts  were  made  to  found  similar 
aerial  cloisters;  but  the  dangerous  practice  met  with  the  con- 
stant opposition  of  the  bishops.^ 

*  Bemau,  MiMtionary  Ltxhown  in  British  Ouiana,  1847,  pp.  84, 44. 
f  Humboldt,  Bonplaad,  et  Eunth,  Nova  genera  et  species  Pkm- 
tarum,  t.  L  p.  810. 
t  Mofiheim,  Instim.  Hist,  Ecdes,,  1755,  p.  215. 
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(33)  p.  14.— "jTomw*  on  the  hanks  of  the  Steppe-rivere.''* 

Families  who  live  by  raising  cattle  and  do  not  take  part  in 
agricultural  pursuits  have  congi^egated  together  in  the  middle 
of  the  Steppe,  in  small  towns,  which,  in  the  cultivated  parts 
of  ^Europe,  would  scarcely  be  regarded  as  villages.  Among 
these  are  Calabozo,  which,  according  to  my  astronomical 
observations,  is  situated  in  8°  66'  14*  north  lat.,  and  67°  43' 
west  long. ;  Villa  del  Pao  (8°  38^  1''  north  kt.,  and  66°  67' 
west  long.);  Saint  Sebastian,  and  others. 

(34)  p.  14. — "  Funnel-shaped  clouds^ 

The  singular  phenomenon  of  these  sand-spouts,  of  which  we 
see  something  analogous  on  the  cross  roads  of  Europe,  is 
especially  characteristic  of  the  Peruvian  sandy  desert  between 
Amotape  and  Coquimbo.  Such  dense  clouds  of  sand  may 
endanger  the  safety  of  the  traveller  who  does  not  cautiously 
avoid  them.  It  is  remarkable  that  these  partial  and  opposing 
currents  of  air  should  arise  only  when  there  is  a  general  calm. 
The  aerial  ocean  resembles  the  sea  in  this  respect ;  for  here, 
too,  we  find  that  the  small  currents  {Jilets  de  courant)  in 
which  the  water  may  frequently  be  heard  to  flow  with  a 
splashing  sound,  occur  only  in  a  dead  calm  {calme  plat), 

(35)  p.  14. — ^^  Increases  the  stifling  oppression.*^ 

I  have  observed  in  the  Llanos  de  Apure,  at  the  cattle 
farm  of  Guadalupe,  that  the  thermometer  rose  from  92°.  7  to 
97°.2  Fahr.  whenever  the  hot  wind  began  to  blow  from  the 
desert,  which  was  covered  either  with  sand  or  short  withered 
grass.  In  the  middle  of  the  sand-cloud  the  thermometer 
stood  for  several  minutes  together  at  111°  Fahr.  The  dry 
sand  in  the  village  of  San  Fernando  de  Apure  had  a  tempera- 
ture of  126°  Fahr. 

(36)  p.  16. — "  The  phantom  of  a  moving  undulating  surfaced 

The  well  known  phenomenon  of  the  mirage  is   called  in 

Sanscrit  "  the  thirst  of  the  gazelle.*'*     All  objects  appear  to 

float  in  the  air,  while  their  forms  are  reflected  in  the  lower 

stratum  of  the  atmosphere.     At  such  times  the  whole  desert 

•  See  my  R6UU.  hist.,  t.  i.  pp.  296,  626;  t.  it  p.  161. 
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resembles  a  vast  lake,  whose  surface  undulates  like  waves. 
Palm  trees,  cattle,  and  camels  sometimes  appear  inverted  in 
the  horizon.  In  the  French  expedition  to  Egypt,  this  optical 
illusion  often  nearly  drove  the  Mntand  parched  soldiers  to  dis- 
traction. This  phenomenon  has  been  observed  in  all  quarters 
of  the  world.  The  ancients  were  alsoacquainted  with  the  re- 
markable refiraction  of  the  rays  of  light  in  the  Lybian  Desert. 
We  find  mention  made  in  Biodoms  Siculus  of  strange  illusive 
appearances,  an  African  Fata  Morgana,  together  with  still - 
more  extravagant  ex][danations  of  the  conglomeration  of  the 
particles  of  air.* 

(37)  p.  15.—"  The  Mehcactusr 

The  Cactus  mdoeactus  is  frequently  from  10  to  12  inches 
in  diameter,  and  has  generally  14  ribs.  The  natural  group 
of  the  Cactaceee,  the  whole  family  of  the  NopalesB  of  Jussieu, 
belongs  exclusively  to  the  New  Continent.  The  Cactus 
assumes  a  variety  of  shapes,   being  ribbed  and  melon- like 

SMelocacti);  articulated  {Opuntue);  upright-Hke  columns 
Cerei);  of  a  serpentine  or  creeping  form  (^RhipsaUdes) ;  or 
provided  with  leaves  {Pereskta).  Many  extend  high  up  the 
slopes  of  the  mountains.  Near  the  foot  of  the  Chimborazo, 
in  the  sandy  table-land  aroimd  Riobamba,  I  found  a  new  species 
of  Pitahaya  {Cacttis  septum),  even  at  an  elevation  of  10,660 
feet.f 

(38)  p.  16. — "  77ie  scene  suddenly  changes  in  the  Steppe.^* 

I  have  endeavoured  to  describe  the  approach  of  the  rainy 
season,  and  the  signs  by  which  it  is  announced.  The  deep  blue 
of  the  heavens  in  the  tropics  is  occasioned  by  the  imperfect 
solution  of  vapour.  The  cyanometer  indicates  a  lighter  shade 
of  blue  as  soon  as  the  vapours  begin  to  fall.  The  dark  spot 
in  the  constellation  of  the  Southern  Cross  becomes  indistinct 
in  proportion  as  the  transparency  of  the  atmosphere  decreases, 
and  this  change  announces  the  approach  of  rain.  The 
bright  radiance  of  the  Magellanic  clouds  {Nubecula  major  and 
Nubecula  minor)  then  gradually  &des  away.  The  fixed  stars 
which  had  before  been  shining  with  a  calm,  steady,  planet- 

♦  Lib.  iii.  p.  184,  Rhod.,  p.  219,  Weasel. 

t  Humboldt,  Bonpland,  et  Eunth,  Synopsis  Plantamm  ceguinoct, 
Orbis  Jiovi,  t.  iii.  p.  370. 
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like  light,  axe  now  seen  to  scintillate  in  the  zenith.*  All  these 
phenomena  are  the  result  of  the  increased  quantity  of  aqueous 
vapotir  floating  in  the  atmosphere. 

(39)  p.  16. — *'  The  humid  clay  soil  is  seen  to  rise  slowly  in  a 

hroadflakeJ^ 

Drought  produces  the  same  phenomena  in  animals  and 
plants  as  the  abstraction  of  heat.  During  the  dry  season 
many  tropical  plants  lose  their  leaves*  The  crocodile  and 
other  amphibious  animals  conceal  themselves  in  the  mud  and 
lie  apparently  dead,  like  animals  in  cold  regions  who  are 
thrown  into  a  state  of  hybemation.f 

(40)  p.  17. — "  A  vast  inland  sea.*^ 

Nowhere  are  these  inundations  on  a  larger  scale  than  in  the 
network  of  streams  formed  by  the  Apure,  the  Arachuna, 
the  Pajara,  the  Arauca,  and  the  Cabuliare.  Large  vessels 
sail  across  the  country  over  the  Steppe  for  40  or  50  miles. 

(41)  p.  17. — "  To  the  mountainous  plain  o/ Antisana.** 

The  great  mountain  plateau  which  surrounds  the  volcano 
of  Antisana  is  13,473  feet  above  the  level  of  the  sea.  The 
pressure  of  the  atmosphere  is  so  inconsiderable  at  this  height, 
that  blood  will  flow  from  the  nostrils  and  mouth  of  the  wild 
bull  when  himted  with  dogs. 

(42)  p.  17. — "  The  marshy  waters  of  Beta  and  Bastro.*^ 

I  have  elsewhere  more  circumstantially  described  the 
capture  of  the  gymnotus.^  Mens.  Gay  Lusaac  and  myself 
were  perfectly  successM  in  the  experiments  we  condueted 
without  a  chain  on  a  Uving^  gymnotus,  which  was  still  very 
vigorous  when  it  reached  Paris.  The  discharge  of  electricity 
is  entirely  dependent  on  the  will  of  the  animal.  We  did  not 
observe  any  electric  sparics,  but  other  physicists  have  done  so 
on  numerous  occasions. 

(43)  p.  18. — ^*^ Awakened  by  the  contact  of  moist  and  dissimuknr 

particUsr 

In  all  organic    bodies   dissimilar    substances  come  into 

*  Compare  Arago  in  my  BSkUion  hist,  t.  i.  p.  623. 
+  See  my  lUlcU.  histor.,  t.  ii.  pp.  196,  626. 

X  Observations  de  Zoologie  et  cTAnatomie  eomparSe,  t,  i.  pp.  8B-87# 
and  Belat.  hist,  1. 11.  pp.  173-190. 
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contact  with  each  other,  and  solids  are  associated  with 
fluids.  Wherever  there  is  organization  and  life,  there  miust 
be  electric  tension,  or,  in  other  words,  a  voltaic  pile  must  be 
brought  into  play,  as  the  experiments  of  Nobili  and  Mat- 
teucci,  and  more  especially  the  late  most  admirable  labours  of 
Emil  Dubois,  teach  us.  The  last-named  physicist  has  suc- 
ceeded in  "  manifesting  the  presence  of  the  electric  muscular 
current  in  living  and  wholly  uninjured  animal  bodies  :**  he 
shows  that  "  the  human  body,  through  the  medium  of  a  cop- 
per wire,  can  at  will  cause  the  magnetic  needle  at  a  distance 
to  deflect  first  in  one  direction  and  then  in  another."*  I  have 
myself  witnessed  these  movements  produced  at  will,  and  have 
thus  unexpectedly  seen  much  light  thrown  on  phenomena,  to 
which  I  had  laboriously  and  ardently  devoted  so  many  years  of 
my  earlier  life. 

(44)  p.  1 9. — "  The  myth  of  Osiris  and  Typhmi," 

Respecting  the  struggle  of  two  human  races,  the  Arabian 
shepherd  tribes  of  Lower  Egypt  and  the  cultivated  agri- 
cultural races  of  Upper  Egypt;  on  the  subject  of  the  ^ir- 
haired  Prince  Bahy  or  Typhon,  who  founded  Pelusium ;  and 
on  the  dark-complexioned-Dionysos  or  Osiris;  I  would  refer 
to  Zoega's  older  and  almost  universally  discarded  views  as 
set  forth  at  p.  577  of  his  masterly  work  "  De  origine  et  usu 
oheliscorum,** 

(45)  p.  19 — "  The  boundaries  of  European  semi-civilization" 

In  the  Capitania  General  de  Caracas,  as  well  as  in  all  the 
eastern  part  of  America,  the  civilization  formerly  introduced 
by  Europeans  is  limited  to  the  narrow  strip  of  land  which 
skirts  the  shore.  In  Mexico,  New  Granada,  and  Quito  on  the 
o^er  hand,  European  civilization  has  penetrated  far  into  the 
interior  of  the  country  and  advanced  up  to  the  ridges  of  the 
Cordilleras.  There  existed  already  in  the  fifteenth  century 
an  earKer  stage  of  civilization  among  the  inhabitants  of  the 
last-named  region.  Wherever  the  Spaniards  perceived  this 
culture  they  pursued  its  track,  regardless  whether  the  seat 
of  it  was  at  a  distance  from  the  sea,  or  in  its  vicinity.  The 
ancient  cities  were   enlarged  and  their  former  significant 

*  Untersuehungen  uber  thierische  Electridtdt,  Ton  Emil  da  Boifl' 
Raymond,  1848^  bd.  i.  a.  xy. 
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Indian  names  mutilated,  or  exchanged  for  those  of  Christian 
saints. 

(46)  p.  19 — ^*  Huge  masses  of  leaden-coloured  granite.^^ 

In  the  Orinoco,  and  more  especially  at  the  cataracts  of 
Maypures  and  Atures  (not  in  the  Black  River  or  Rio  Negi'o), 
all  blocks  of  granite,  even  pieces  of  white  quartz,  wherever 
they  come  in  contact  with  the  water,  acquire  a  grayish  black 
coating,  which  does  not  penetrate  beyond  0  01  of  a  line  into 
the  interior  of  the  rock.  The  traveller  might  almost  suppose 
that  he  was  looking  at  basalt,  or  fossils  coloured  with  graphite. 
Indeed,  the  crust  does  actually  appear  to  contain  manganese 
and  carbon.  I  say  '*  appears"  to  do  so,  because  the  phenomenon 
has  not  yet  been  thoroughly  investigated.  Something  per- 
fectly analogous  to  this  was  observed  by  Rozier  in  the  syenitic 
rocks  of  the  Nile  (near  Syene  and  Philee) ;  by  the  unfortu- 
nate Captain  Tuckey  on  the  rocky  banks  of  the  Zaire ;  and 
by  Sir  Robert  Schomburgk  at  Berbice.*  On  the  Orinoco  these 
leaden-coloured  rocks  are  supposed  when  wet  to  give  forth 
noxious  exhalations,  and  their  vicinity  is  believed  to  be  con- 
ducive to  the  generation  of  fevers. f  It  is  also  remarkable 
that  the  South  American  rivers  generally,  which  have  black 
waters  {aguas  ne^as),  or  waters  of  a  coffee  brown  or  wine 
yellow  tint,  do  not  darken  the  granite  rocks;  that  is  to  say, 
they  do  not  act  upon  the  stone  in  such  a  manner  as  to 
form  from  its  constituent  parts  a  black  or  leaden-coloured 
crust. 

(47)  p.  20 — "  The  rain-forehoding  howl  of  the  bearded  ape,*' 

Some  hours  before  the  commencement  of  rain,  the  melan- 
choly cries  of  various  apes,  as  Simia  seniculus,  Simla  beelzebu^^ 
&c.,  fall  on  the  ear  like  a  storm  raging  in  the  distance.  TkA 
intensity  of  the  noise  produced  by  such  small  animals  can 
only  be  explained  by  tiie  circumstance  that  one  tree  often 
contains  a  herd  of  seventy  or  eighty  apes.  I  have  elsewhere 
spoken  of  the  laryngeal  sac,  and  the  ossification  of  the  larynx 
of  these  animals4 

*  JReieen  in  Ouiana  und  am  Orinoko,  8.  212. 
t  See  my  miat.  hiet.,  t.  ii.  pp.  299-304. 

t  See  my  anatomical  treatise  in  RecueU  d^OhserviUions  de  Zoologie, 
vol.  i.  p.  18. 
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(48)  p.  20—"  Its  uncouth  body  often  covered  with  hird&y 

The  crocodiles  lie  so  motionless,  that  I  have  often  seen  fla- 
mingoes i^Phcmicopterus)  resting  on  their  heads,  while  the 
other  parts  of  the  body  were  covered,  like  the  trunk  of  a  tree, 
-with  aquatic  birds. 

(49)  p.  2(^^''D&wn  its  dikUi»ff  thracU:' 

The  saliva  widi  which  the  boa  covers  its  prey  tends  to  pro- 
iBote  rapid  decomposition.  The  muscular  fle«h  is  rendered 
gelatinously  soft  undei*  its  action,  so  that  the  animal  is  able  to 
force  entire  limbs  of  its  slain  victim  through  its  swelling 
throat.  The  Creoles  call  the  giant  boa  TVoffavenado  {staff- 
9waUower\  and  fabulously  relate  that  the  antlers  of  a 
stag  which  could  not  be  swallowed  by  tiie  snake  have  been 
f9een  fiiLcd  in  its  throat.  I  have  frequently  observed  the  boa 
constrictor  swimming  in  the  Orinoco,  and  in  the  smaller  forest 
streams,  the  Tuamini,  the  Temi,  and  the  Atabapo.  It  holds 
its  head  above  water  like  a  dog.  Its  skin  is  beautifully 
speckled.  It  has  been  asserted,  that  t^e  animal  attains  a 
length  of  48  feet,  but  the  longest  skins  which  have  as  yet  been 
cai^fully  measured  in  Europe  do  not  exceed  from  21  to 
23  feet.  The  South  Am^caa  boa  (a  Python)  differs  from 
the  East  Indian.* 

(50)  p.  20 — ^^Limng  on  gums  and  earthy 

It  is  currently  reported  throughout  the  coasts  of  Cumana, 
New  Barcelona,  and  Caracas  (which  the  Franciscan  monks  of 
Guiana  are  in  the  habit  of  visiting  on  their  return  from  the 
-  missions,)  that  there  are  men  living  on  the  banks  of  the  Orinoco 
who  eat  earth.  On  the  6th  of  June,  1800,  on  our  return  from 
the  Bio  Negro,  -when  we  descended  the  Orinoco  in  thirty-six 
days,  we  spent  the  day  at  the  mission  inhabited  by  these 
people  (the  Otomacs).  Thdr  little  village,  which  is  called  La 
Concepcion  de  Uruana,  is  very  picturesquely  built  against  a 
granite  rock.  It  is  situated  in  7*^  8'  S''  north  lat. ;  and  ac- 
cording to  my  chronometricaL  determination,  in  67°  18*  west 
longitude,  llie  earth  which  the  Otomacs  eat,  is  an  imctuous, 
almost  tasteless  clay,  true  potter's  earth,  of  a  yellowish  grey 

4*  On  the  Bthiopiui  Boa,  see  Diodor.  Siool.,  lib.  ilL  p.  204,  ed. 
WesBeling.. 
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colour,  in  conBequenoe  of  a  dight  admixture  of  oxide  of  iron. 
They  select  it  with  great  care,  and  seek  it  in  certain  hanks  on 
the  shores  of  the  Orinoco  and  Meta.  They  distinguish  the  fla- 
vour of  one  kind  of  earth  from  that  of  another ;  all  kinds  of 
clay  not  being  alike  acceptable  to  their  palate,  lliey  knead 
this  earth  into  balls  measuring  from  four  to  six  inches  in 
diameter,  and  bake  them  before  a  slow  fire,  until  the  outer 
surface  assumes  a  reddish  colour.  Before  they  are  eaten,  the 
balls  are  again  moistened.  These  Indians  are  mostly  wild, 
uncivilized  men,  who  abhor  all  tillage.  There  is  a  proverb 
current  among  the  most  distant  of  Sie  tribes  living  on  the 
Orinoco,  when  they  wish  to  speak  of  anything  very  unclean, 
'*  so  dirty  that  the  Otomacs  eat  it." 

As  long  as  the  waters  of  the  Orinoco  and  the  Meta  are 
low,   these  people  live  on  fish  and  turtles.      They  kill  the 
former  with  arrows,  shooting  the  fish  as  they  rise  to  the  sur- 
fsLoe  of  the  water  with  a  skill  and  dexterity  that  has  frequently 
excited  my  admiration.     At  the  periodical  swelling  of  the 
rivers,  the  fishing  is  stopped,  for  it  is  as  difficult  to  fish  in  deep 
river  water  as  in  the  deep  sea.     It  is  during  these  intervals, 
which  last  from  two  to  three  months,  that  the  Otomacs  are 
observed  to  devour  an  enormous  quantity  of  earth.    We  found 
in  their  huts  considerable  stores  of  these  clay  balls  piled  up 
in  pyramidal  heaps.     An  Indian  will  consume  from  three- 
quarters  of  a  poimd  to  a  pound  and  a  quarter  of  this  food 
daily,  as  we  were  assured  by  the  intelligent  monk.   Fray 
Kamon  Bueno,  a  native  of  Madrid,   who  had  lived  among 
these  Vidians  for  a  period  of  twelve  years.     According  to  the 
testimony  of  the  Otomacs  themselves,  this  earth  constitutes 
their  main  support  in  the  rainy  season.     In  addition,  they 
however  eat,  when  they  can  procure  them,  lizards,  several 
species  of  small  fish,  and  the  roots  of  a  f^an.-    But  they  are 
so  partis  to  clay,  that  even  in  the  dry  season,  when  there  is 
an  abundance  of  fish,  they  still  partake  of  some  of  their  earth- 
balls,  by  way  of  a  bonne  bottche  after  their  regular  meals. 

These  people  are  of  a  dark,  copper-brown  colour,  have  un- 
pleasant Tartar-like  features,  and  are  stout,  but  not  protu- 
berant. The  Franciscan  who  had  lived  amongst  them  as  a 
missionary,  assured  us  that  he  had  observed  no  difference  in 
the  condition  and  well-being  of  the  Otomacs  during  the  periods 
in  which  they  lived  on  eartti.     The  simple  facts  are  therefore 
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as  follows : — ^The  Indians  undoubtedly  consmne  large  quantities 
of  clay  without  injuring  their  health ;  they  regard  this  earth 
as  a  nutritious  article  of  food,  that  is  to  say,  they  feel  that 
it  wiU  satisfy  their  hunger  for  a  long  time.  This  property 
they  ascribe  exclusively  to  the  clay,  and  not  to  the  other 
articles  of  food  which  they  contrive  to  procure  from  tin^e  to 
time  in  addition  to  it.  If  an  Otomac  be  asked  what  are 
his  winter  provisions — ^the  term  winter  in  the  torrid  parts  of 
South  America  implying  the  rainy  season — ^he  will  point  to 
the  heaps  of  clay  in  his  hut.  These  simple  facts  do  not, 
however,  by  any  means  decide  the  questions :  whether  clay 
can  actually  be  a  nutritious  substance ;  whether  earths  can  be 
assimilated  in  the  human  body;  whether  they  only  serve  as 
ballast;  or  merely  distend  the  walls  of  the  stomach,  and  thus 
appease  the  cravings  of  himger?  These  are  questions  which 
I  cannot  venture  to  decide.*  It  is  singular,  that  Father 
Gumilla,  who  is  generally  so  credulous  and  uncritical,  should 
have  denied  the  fact  of  earth  being  eaten  by  and  for  itself^f 
He  maintains  that  the  clay-balls  are  largely  mixed  with  maize- 
flour,  and  crocodile's  &t.  But  the  missionary  Fray  Ramon 
Bueno,  and  our  friend  and  fellow-traveller,  the  lay-brother 
Fray  Juan  Gonzales,  who  perished  at  sea  off  the  coast  of 
Africa  (at  the  time  we  lost  a  portion  of  our  collections),  hoih 
assured  us,  that  the  Otomacs  never  mix  their  clay  cakes  with 
crocodile's  fat,  and  we  heard  nothing  in  Uruana  of  the  admix- 
ture of  flour. 

The  earth  which  we  brought  with  us,  and  which  was  chemi- 
cally investigated  by  M.  Vauquelin,  is  quite  pure  and  unmixed. 
May  not  Gimiilla,  by  confounding  heterogeneous  facts,  have 
intended  to  allude  to  a  preparation  of  bread  from  the  long 
pod  of  a  species  of  Inga?  as  this  fruit  is  certainly  buried  in 
the  earth,  in  order  to  hasten  its  decomposition.  It  appears  to 
me  especially  remarkable,  that  the  Otomacs  should  not  lose 
their  health  by  eating  so  much  earth.  Has  this  tribe  been 
habituated  for  generations  to  this  stimulus? 

In  all  tropical  countries  men  exhibit  a  wonderfrd  and  almost 
irresistible  desire  to  devour  earth,  not  the  so-called  alka- 
line or  calcareous  earth,  for  the  purpose  of  neutralizing 
acidity,  but  unctuous,  strong-smelling  clay.     It  is  often  found 

*  Bilat,  hist.,  t.  ii,  pp.  618-620, 

t  HUUnia  del  Rio  Orinoco,  nueva  unpr.^  1791,  t.  i.  p.  179. 
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necessary  to  shut  children  up  in  order  to  prevent  their  run- 
ning  into  the  open  air  to  devour  earth  after  recent  rain. 
The  Indian  women  who  are  engaged  on  the  river  Magdalena, 
in  the  small  village  of  Banco,  in  turning  earthenware  pots, 
continually  fill  their  mouths  with  large  liunps  of  clay,  as 
I  have  frequently  observed,  much  to  my  sui-prise.*  Wolves 
eat  earth,  especially  clay,  during  winter.  It  would  be  very 
important,  in  a  physiological  point  of  view,  to  examine  the 
excrements  of  animals  and  men  that  eat  earth.  Individuals 
of  all  other  tribes,  excepting  the  Otomacs,  lose  their  health  if 
they  yield  to  this  singular  propensity  for  eating  clay.  In  the 
mission  of  San  Borja  we  found  the  child  of  an  Indian  woman, 
which,  according  to  the  statement  of  its  mother^  Avould  hardly 
eat  anything  but  earth.  It  was,  however,  much  emaciated, 
and  looked  like  a  mere  skeleton. 

Why  is  it  that  in  the  temperate  and  cold  zones  this  morbid 
eagerness  for  eating  earth  is  so  much  less  frequently  mani- 
fested, and  is  indeed  limited  almost  entirely  to  children  and 
pregnant  women,  whilst  it  would  appear  to  be  indigenous  to 
the  tropical  lands  of  every  quarter  of  the  earth?     In  GUiinea 
the  negroes  eat  a  yellowish  earth,  which  they  call  caouac;  and 
when  Siey  are  carried  as  slaves  to  the  West  Indies  they  even 
endeavour  there  to  procure  for  themselves  some  similar  species 
of  food,  maintaining  that  the  eating  of  earth  is  perfectly 
harmless  in  their  African  home.    The  caouac  of  the  American 
islands,  however,  deranges  the  health  of  the  slaves  who  par- 
take of  it ;   for  which  reason  the  eating  of  earth  was  long 
since  forbidden  in  the  West  Indies,  notwithstanding  which  a 
species  of  red  or  yellowish  tuff  («n  tuf  rouge  jaundire)  was 
secretly  sold  in  the  public  market  of  Martinique  in  the  year 
1751. 

"  The  negroes  of  Guinea  say  that  in  their  own  country  they 
habitually  eat  a  certain  earth,  the  flavour  of  which  is  most 
agreeable  to  them,  and  which  does  not  occasion  them  any  in- 
convenience. Those  who  have  addicted  themselves  to  the 
excessive  use  of  caouac  are  so  partial  to  it,  that  no  punishment 
can  prevent  them  from  devouring  this  earth  "f  In  the  island 
of  Java,  between  Sourabaya  and  Samarang,  Labillardiere  saw 

♦  This  was  also  observed  by  QHj,  Saggio  di  Storia  Americana, 
t.  ii.  p.  311. 
t  Thibault  de  Chanvalon^  Voyage  d  la  Martinique,  p.  85. 
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small  square  reddish  cakes  publicly  sold  in  the  villagei.     The 
natiTes  called  them  tana  ampo  {tanah  signifies  earth  in  Malaj 
and  Javanese) ;  and  on  examining  them  more  closely,  he  found 
that  they  were  cakes  made  of  a  reddish  clay,  and  intended  for 
eating.*    The  edible  clay  of  Samarang  Ims  recently  (1847) 
been  sent,  by  Mohnike,  to  Berlin  in  the  shape  of  rolled  tubes 
like  cinnamon,  and  has  been  examined  by  Enrenberg.     It  is  a 
fresh-water  formation  deposited  in  tertiary  limestone,  and 
composed  of  microscopic  polygastrica  (Gallionella,  NaTicula) 
and  of  PhytoUtharia.t    The  natives  of  New  Caledonia,  to 
appease  their  hunger,  eat  lumps  as  large  as    the    fist  of 
friable  steatite,  in   which  Vauquelin  detected  an  appreci- 
able quantity  of  oopper4    In  Popayan  and  many  parts  of 
Peru  calcareous  earth  is  sold  in  ^e  streets  as  an  article  of 
food  for  the  Indians.     This  is  eaten  together  with  the  Cooa 
(the  leaves  of  the  ErythroaBylon  perwmnum).    We  thus  find 
that  the  practice  of  eating  earth  is  oonmum  throughout  the 
whole  of  the  torrid  zone  among  the  indolent  races  who  inhabit 
the  most  beautiful  and  fruit^  regions  of  the  earth.     But 
accounts  have  also  come  from  the  north,  through  Beraelius 
and  Retzius,  from  which  we  learn,  that  in  the  most  remote 
parts  of  Sweden  hundreds  of  cartloads  of  earth  containing 
infusoria  are  annually  consumed  by  the  oountry  people  as 
bread-meal,  more  from  fiinoy  (like  the  smoking  of  tobacco) 
than  from  necessity.     In  some  parts  of  Finland  a  similar  kind 
of  earth  is  mixed  with  the  bread.     It  eonsists  of  empty  shells 
of  animalcules,  so  small  and  soft,  that  tib^  break  between  the 
teeth  without  any  perceptible  noise,    nUing   the   stomadi 
without  yielding  any  actual  nourishment.     Chronicles  and 
archives  often  make  mention  during  times  of  war  of  the 
employment  as  food  of  infusorial  earth,  which  is  spoken  of 
under  the  indefinite  and  general  term  of  **  mountain  meal.'* 
Such,  for  instance,  was  the  case  in  the  Thirty  Years'  War,  at 
Camin  in  Pomerania,  Muskau  in  the  Lausits,  and  Klriken 
in  the  Dessau  territory;  and  subsequently  in  1719  and  17d3» 
at  the  fortress  of  Wittenberg*§ 

*  Voyage  d  la  Becherehe  de  La  P6roii»e,  1  ii.  p.  822. 

t  Beriehi  fi5«r  die  Vtrhandl.  der  Akad.  d.  Win,  leu  SerUa  am 
dem  J.  1848.  a.  222*^22$. 

It:  Voy.  d  la  Reck,  de  La  Pirouee,  t.  ii.  p.  205. 

§  See  Ehrenbei^^  Ueber  daa  wmchUbar  wirkende  arganidU  Leben, 
1842,  8.  41. 
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(51)  p.  20. — *^  Images  graven  in  rocks  J* 

In  the  interior  of  South  America,  between  the  parallels  of 
2^  and  4°  north  lat.,  lies  a  wooded  plain  inclosed  by  four 
rivers,  the  Orinoco,  the  Atabapo,  the  Rio  Negro,  and  the 
Cassiquiare.  Here  we  find  granitic  and  syenitic  rocks,  which, 
like  those  of  Caicara  and  Uruana,  are  covered  with  colossal 
symbolical  figures  of  crocodiles,  tigers,  utensils  of  domestic 
use,  signs  of  the  sun  and  moon,  &o.  This  remote  portion  of 
the  earth  is  at  present  wholly  ufiinhabited  throughout  an 
extent  of  more  than  8000  square  miles.  The  neighbouring 
tribes,  who  occupy  the  lowest  place  in  the  scale  of  humanity, 
are  naked  wandiering  savages,  who  could  not  possibly  have 
carved  hieroglyphics  in  stone.  A  whole  range  of  these  rodks 
covered  with  symbolical  signs  may  be  traced  from  Rupunuri, 
Essequibo,  and  the  mountains  of  Pacaraima,  to  the  banks  of 
the  Orinoco  and  of  the  Yupura,  extending  over  more  than 
eight  degrees  of  longitude. 

These  carvings  may  belong  to  very  different  periods  of  time, 
for  Sir  Robert  Schomburgk  even  found  on  the  Rio  Negro 
representations  of  a  Spanish  galliot,*  which  must  necessarily 
have  been  of  a  date  subsequent  to  the  beginning  of  the  six- 
teenth century,  and  that  in  a  wilderness  where  the  inhabitants 
were  probably  as  rude  then  as  they  now  are.  But  it  must  not 
be  forgotten,  as  I  have  already  elsewhere  observed,  that  nations 
of  very  different  descent,  but  in  similarly  uncivilized  con- 
ditions, possessed  of  the  same  disposition  to  simplify  and 
generalize  outlines,  and  urged  by  identical  inherent  mental 
tendencies,  may  be  led  to  produce  similar  signs  and  symbols.t 

At  the  meeting  of  the  Society  of  Antiquaries  in  London  a 
memoir  was  read  on  the  17th  of  November,  1836,  bv  Sir 
Robert  Schomburgk,  **  On  the  religious  traditions  of  the 
Macusi  Indians,  who  inhabit  the  Upper  Mahu,  and  a  portion 
of  the  Pacaraima  mountains,*'  and  who  have  therefore  not 
changed  their  habitation  for  a  century  (since  the  journey  of 
■  the  intrepid  Hortsmann).  *'The  Macusis,"  says  Sir  Robert 
Schomburgk,  **  believe  tiiat  the  only  being-  who  survived  a 

*  Heisen  in  Ouiana  und  am  Orinoho  ttbeisetact  von  Otto  Schom- 
burgk, 1841,  s.  500. 

f  Compare  Relation  hutariQue,  t.  ii.  p.  589, with  Mftrthis^.tTe^ef  die 
Physiognomic  des  Pfia»iuv»^dths  to  BroxQAmy  1824^  s.  14. 
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general  deluge,  repeopled  the  earth  by  converting  stones  into 
human  beings."  This  m3rth,  which  is  the  fnnt  of  the  lively 
imagination  of  these  tribes,  and  which  reminds  us  of  that  of 
Deucalion  and  Pyrrha,  shows  itself  in  a  somewhat  modified 
form  among  the  Tamanacs  of  the  Orinoco.  When  these 
people  are  asked  how  the  human  race  survived  this  g^eat 
flood,  the  €tge  of  waters  of  the  Mexicans,  they  unhesitatingly 
reply,  **  that  one  man  and  one  woman  were  saved  by  taking 
refiige  on  the  summit  of  the  lofty  mountain  of  Tamanacu, 
on  l£e  banks  of  the  Asiveru,  and  that  they  then  threw  over 
their  heads  the  fruits  of  the  Mauritia  palm,  from  the  kernels 
of  which  sprang  men  and  women,  who  again  peopled  the 
earth.''  Some  miles  from  Encaramada  there  rises  in  the 
midst  of  the  savannah  the  rock  of  Tepu-Mereme;  «.«.,  the 
'*  painted  rock,"  which  exhibits  numerous  figures  of  animals 
and  s3rmbolical  signs,  having  much  resemblance  to  those 
which  we  observed  at  some  distance  above  Encaramada, 

near  Caycara,  {T  ^'  ^  ^°  '*^'  ^o^  !»*•»  and  66°  28'  to 
67°  23'  west  long.)  Similarly  carved  rocks  are  found  be- 
tween the  Cassiquiare  and  the  Atabapo  (2°  5'  to  3°  20'  lat.) ; 
and  what  is  most  striking,  also  560  miles  further  eastward  in 
the  solitudes  of  the  Parime.  The  last-named  fact  is  proved 
beyond  a  doubt,  by  the  journal  of  Nicolas  Hortsmann  of 
HUdesheim,  of  which  I  have  seen  a  copy  in  the  handMrriting 
of  the  celebrated  d' Anville.  That  simple  and  modest  traveller 
wrote  down  every  day  on  the  spot  whatever  had  struck  him  as 
worthy  of  notice ;  and  his  narrative  deserves  perhaps  the  more 
confidence  from  the  fact  that  the  great  disappointment  he  ex- 
perienced in  having  failed  in  the  object  of  his  researches, 
which  was  the  discovery  of  the  Lake  of  Dorado,  with  its 
lumps  of  gold  and  a  diamond  mine  (which  proved  to  be  merely 
rock  crystal  of  a  very  pure  kind),  led  him  to  look  with  a 
certain  degree  of  contempt  on  all  that  fell  in  his  way.  On  the 
bank  of  the  Rupunuri,  at  the  point  where  the  river,  winding 
between  the  Macarana  mountains,  forms  several  small  cascades ; 
and  before  reaching  the  country  immediately  surrounding 
the  Lake  of  Amucu,  he  found,  on  the  16th  of  April,  1749, 
"  rocks  covered  with  figures,"  or,  as  he  says  in  Portuguese, 
*' de.varias  letraa**  (with  various  letters  or  characters).  We 
were  shown,  at  the  rock  of  Culimacari,  on  the  banks  of  the 
Cassiquiare,  signs  said  to  be  characters  drawn  by  line  and  rule ; 
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but  they  were  merely  ill-formed  figures  of  the  heavenly  bodies, 
crocodiles,  boa-constrictors,  and  utensils  used  in  the  prepara- 
tion of  manioc-meal.  I  found  among  these  painted  rocks 
{piedras  pintadas)  neither  a  symmetricsd  arrangement  nor  any 
trace  of  characters  drawn  witii  a  regard  to  regularity  in  space 
and  size.  The  word  '*  letras*  in  the  journal  of  the  German 
Surgeon  (Hortsmann)  must  not,  therefore,  I  am  disposed  to 
think,  be  taken  in  the  strictest  sense. 

Schomburgk  did  not  succeed  in  finding  the  rocks  observed 
by  Hortsmann,  but  he  has  described  others  which  he  saw  on 
the  bank  of  the  Essequibo,  near  the  cascade  of  Waraputa. 
"  This  cascade,''  he  says,  *'  is  celebrated  not  only  for  its  height, 
but  also  for  the  great  number  of  figures  hewn  in  the  rock, 
which  bear  a  gi*eat  resemblance  to  those  that  I  have  seen  on 
the  island  of  St.  John,  (one  of  the  Virgin  Islands,)  and  which  I 
consider  to  be  without  doubt  the  work  of  the  Caribs,  by  whom 
this  part  of  the  Antilles  was  peopled  in  former  times.  I  made 
the  most  strenuous  efforts  to  hew  away  a  portion  of  the  rock 
carved  with  inscriptions,  which  I  was  desirous  of  taking  with 
me;  but  the  stone  was  too  hard,  and  my  strength  had  been 
wasted  by  fever.  Neither  threats  nor  promises  could  prevail 
on  the  Indians  to  aim  a  single  stroke  of  the  hammer  against 
these  rocks- — the  venerable  monuments  of  the  culture  and 
superior  skill  of  their  forefathers.  They  regard  them  as  the 
work  of  the  Great  Spirit;  and  all  the  different  tribes  we  met 
were  acquainted  with  them,  although  living  at  a  great  distance. 
Terror  was  painted  on  the  faces  of  my  Indian  companions  who 
seemed  to  expect  every  moment  that  the  fire  of  heaven  would 
fall  on  my  head.  I  now  saw  clearly  that  all  my  efforts  were 
fruitless,  and  I  was  therefore  obliged  to  content  myself  with 
bringing  away  a  complete  drawing  of  these  monuments." 

The  last  resolution  was  undoubtedly  the  best,  and  the  editor 
of  the  English  journal,  to  my  great  satisfaction,  subjoins  in  a 
note  the  remark,  "  that  it  is  to  be  wished  that  others  may  suc- 
ceed no  better  than  Schomburgk,  and  that  no  traveller  belong- 
ing to  a  civilized  nation  will  in  future  attempt  the  destruction 
of  these  moniunents  of  the  unprotected  Indians." 

The  symbolical  signs  which  Sir  Robert  Schomburgk  found 
in  the  fluvial  valley  of  the  Essequibo,   near  the  rapids  of 
Waraputa,*  resemble,  indeed,  according  to  his  observation^ 
*  Richard  Schomburgk,  Beisen  in  Britiach  Ouiana,  th.  i.  s.  820. 
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the  genuine  Carib  earrings  of  one  of  the  smaller  Virgin  Islands 
(St.  John);  but  notwithstanding  the  wide  extent  of  the  Carib 
inTasiiMis,  and  the  aneient  power  of  that  fine  race,  1  cflnnot 
believe  that  this  vast  belt  of  earred  rocks  which  intersects  a 
great  portion  of  South  America  firom  west  to  east,  is  actually 
to  be  ascribed  to  the  Oaribs.  These  remains  seem  rather  to  be 
traces  of  an  ancient  ciTihiatioii,  whieh  may  have  belonged  to 
an  epoch  when  the  tribes,  whom  we  now  distinguish  by  vari- 
ous names  and  races*  were  still  unknown.  Ihe  v^seration 
which  is  everywhi^re  shown  by  the  Indians  for  these  rude 
carvings  of  their  predecessors,  proves  that  the  present  races 
have  no  idea  ol  the  execution  of  similar  works.  Nay, 
more  than  this,  betweoEi  Encaiamada  and  Caycara,  on  the 
banks  of  the  Orinoco,  many  of  these  hi^roglyphie  figures  are 
found  sculptured  on  the  sides  of  rocks  at  a  he^ht  which  can 
now  only  be  reached  by  means  of  extrem^  high  scaffolding. 
When  asked  who  can  have  carved  these  figures,  the  natives 
answer  with  a  smile,  as  if  it  were  a  £iet  of  which  none  but  a 
white  man  could  be  ign<Mrant„  that  **'  in  the  days  of  the  great 
waters  their  fatheio  sailed  in  canoes  at  tins  height.'*  Here 
we  -find  a  geological  dream  serving  as  a  solution  of  the  pro- 
blem presented  bv  a  loag  extinct  eivilixatioii. 

I  would  here  be  permitted  to  sub^in  a  rematk,  which  I 
borrow  fixnn  a  letter  addressed  to  me  by  Sir  Robert  Schom- 
burgk,  the  distioguished  traveller  already  mentioned.  '''  The 
hieroglyphic  figures  are  mtt<^  more  widely  extended  than 
you  probably  have  conjectured.  During  my  expedition,  the 
object  of  which  was  the  exploration  of  the  river  Corentyn,  I 
not  only  observed  several  gigantic  figures  on  the  rock  of 
Timeri  (4"^  dCX  north  lat.  and  67°  ^  west  long  ),  but  I  also 
discovered  similar  ones  in  the  vicinity  of  the  great  cataracts 
of  the  river  Corentyn  (in  4*»  21'  30"  north  lat.  and  57*  65^  SO* 
west  long.)  These  figures  have  been  executed  nM»:e  carefully 
than  any  others  which  I  met  with  in  Guiana.  They  are 
about  12  feet  in  height  and  appear  to  represent  human  figures. 
The  head>gear  is  extremdiy  remarkable;  it  surrounds  the 
entire  head,  spreads  far  out,  and  it  not  unlike  the  glory  repre- 
sented round  the  heads  of  Saints  I  left  drawings  of  these 
images  in  the  colony,  which  I  hope  some  day  to  be  aUe  to  lay 
collectively  before  the  public.  I  have  seen  less  complete 
figures  on  the  Cuyuwini^  a  river  wludv  flowing  firoasi  the 
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BOftb'West,  empties  itself  into  fhe  Essequibo  in  2^  IG'  north 
lat. ;  and  I  snbsequenttj  fotind  similar  figures  on  the  Esse- 
qnibo  itsetf  in  1^  4(y  north  kt.  These  figures,  therefore,  as 
appears  from  acttial  observations,  extend  from  7^  !(/  to  1°  4(f 
north  lat.,  and  from  57^  3(y  to  66^  a(y  west  long.  The  zone 
(or  belt)  of  the  sculptured  roeks  (as  fkr  as  it  has  jet  been  inves- 
tigated) thus  extends  over  an  area  of  192,000  square  miles, 
and  includes  within  its  circuit  the  basins  of  the  Corentyn, 
Essequibo,  and  Orinoco — a  eircnmstanee  that  enaUes  us 
to  judge  of  the  f<Mrnier  population  of  this  portion  of  the  con- 
tinent." 

Remarkable  relics  of  a  former  culture,  consistix^  of  granitic 
vessels  ornamented  with  beautiful  representations  of  laby- 
rinths, and  the  earthenware  forms  resembling  the  Roman 
masks,  hare  been  discorered  among  the  wild  Indians  on  the 
Mosqirito  coast.*  I  had  them  engraved  in  the  picturesque 
Atlas  appended  io  the  historical  portion  of  my  travels. 
Antiquarians  are  astonished  at  the  resemblance  of  these  a/- 
greco  vessels  to  those  which  embelHsh  the  Palace  of  Mitla 
(near  Oaxaca,  in  New  Spain).  The  large-nosed  race,  who 
are  so  frequently  sculptured  in  relief  on  the  Palenque  of 
Qtiatimala  and  in  Aztec  pictures,  I  have  never  observed  in 
Peruvian  carvings.  Klaproth  recolleets  having  noticed  that 
the  Chalkas,  a  horde  of  Northern  Mongolia,  had  similar  large 
noses.  It  is  imiversally  known,  that  many  races  of  the 
North  American,  Cmtadian,  and  copper-coloured  Indians,  have 
fine  aquiline  noses,  which  constitute  an  essential  physiognomical 
mark  of  distinction  between  them  and  the  present  inhabitants 
of  New  Granada,  Quito,  and  Peru.  Are  the  large-eyed,  fair- 
skinned  natives  of  the  north-west  coast  of  America,  of  whom 
Marchand  speaks  as  living  in  54°  and  58°  north  lat.,  descended 
from  the  Usuns,  an  Alano-Gothic  race  of  Central  Asia? 

(52)  p.  20. — ''  Deal  certain  death  with  a  poisoned  thumb-nail,''^ 

The  Otomacs  frequently  poison  their  thumb-nails  with 
curare.  The  mere  impress  of  the  nail  proves  fatal,  should  the 
curare  become  mixed  with  the  blood.  We  have  in  our  pos- 
session the  creeping  plant,  from  the  juice  of  which  the  curare  is 
prepared,  in  the  Esmeralda  Mission,  on  the  Upper  Orinoco, 

*  ArchcBoloffia  Britannica,  vol.  v.  1779,  pp.  818-824;  and  vol.  vi 
1782,  p.  107. 
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but,  unfortunately,  we  did  not  find  the  plant  when  in  blossonu 
From  its  physiognomy,  it  seems  to  be  •allied  to  Stfychnoa.* 

Since  I  wrote  the  above  notice  of  the  Curare^  or  Urari,  as 
the  plant  and  poison  were  called  by  Ealeigh,  the  brothers 
Robert  and  Richard  Schomburgk  haye  rendered  important 
service  to  science  by  making  us  accurately  acquainted  with 
the  nature  and  mode  of  preparing  this  substance,  which  I  was 
the  first  to  bring  to  Europe  in  any  considerable  quantity. 
Richard  Schomburgk  found  this  creeping  plant  in  flower  in 
Guiana,  on  the  banks  of  the  Pomeroon  and  Sururu,  in  the 
territory  of  the  Caribs,  who  are,  however,  ignorant  of  the 
mode  of  preparing  the  poison.  His  instructive  workf  gives 
the  chemical  analysis  of  the  juice  of  the  Strychnos  toxtfera^ 
which,  notwithstanding  its  name  and  organic  structure,  con- 
tains, according  to  Boussingaiilt,  no  trace  of  strychnine.  Vir- 
chow's  and  Miinter's  interesting  physiological  experiments 
show  that  the  curare  or  urari  poison  does  not  appear  to 
destroy  by  resorption  from  without,  but  chiefly  when  it  is 
absorbed  by  the  animal  substance  after  the  separation  of  the 
continuity  of  the  latter;  that  curare  does  not  belong  to  tetanic 
poisons;  and  that  it  especially  produces  paralysis,  t.e.,  a  ces- 
sation of  voluntary  muscular  movement,  while  the  function 
of  the  involuntary  muscles  (as  the  heart  and  intestines)  bon- 
tinues  imimpaired.^: 

*  See  my  Hilat.  historique,  t.  ii.  pp.  647 — 666. 
+  Jieisen  in  Britisch  Ouiana,  th.  1.  8.  441 — 461. 
t  Compare  also  the  older  chemical  amtljsls  of  BonssingauU^  in  the 
Annales  de  Chimie  et  Physique,  t  xzzix.  1828,  pp.  21 — 87. 


ON  THE  CATARACTS  OP  THE  ORINOCO, 

Near  Atures  and  Maypttres. 


In  the  preceding  section,  which  I  made  the  subject  of  an 
^Academical  Lecture,  I  have  delineated  those  boundless  plains, 
whose  natural  character  is  so  variously  modified  by  climatic 
relations,  that  what  in  one  region  appear  as  barren  treeless 
wastes  or  deserts,  in  another  are  Steppes  or  far-stretching 
Prairies.  With  the  Llanos  of  the  southern  portion  of  the 
New  Continent,  may  be  contrasted  the  fearful  sandy  deserts 
in  the  interior  of  Africa;  and  these  again  with  the  Steppes  of 
Central  Asia,  the  habitation  of  those  world-storming  herds* 
men,  who,  once  pouring  forth  from  the  east,  spread  barbarism 
and  devastation  over  the  face  of  the  earth. 

While  on  that  occasion  (1806),  I  ventured  to  combine 
many  massive  features  in  one  grand  picture  of  nature,  and 
endeavoured  to  entertain  a  public  assembly  with  subjects, 
somewhat  in  accordance  with  the  gloomy  condition  of  our 
minds  at  that  period,  I  will  now,  confining  myself  to  a  more 
limited  circle  of  phenomena,  pourtray  in  brighter  tints  the 
cheerful  picture  of  a  luxuriant  vegetation,  and  fiuvial  valleys 
with  their  foaming  mountain  torrents.  I  will  describe  two 
scenes  of  Nature  from  the  wild  regions  of  Guiana, — ^Atures 
and  Maypttkes,  the  far-famed  Cataracts  of  the  Orinoco, 
— which,  previously  to  my  own  travels,  had  been  visited  by 
few  Europeans. 

The  impression  which  is  left  on  the  mind  by  the  aspect  of 
natural  scenery  is  less  determined  by  the  peculiar  character 
of  the  region,  than  by  the  varied  nature  of  the  light  through 
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which  we  yiewj-or  mountain  or  plain,  sometimes  beaming 
beneath  an  aznre  sky,  sometimes  enveloped  in  the  gloom  of 
lowering  clouds.  Thus,  too,  descriptions  of  nature  affect 
us  more  or  leas  pawerfuSj,  in  pBOpottion  as  ihey  harmonize 
with  the  condition  of  our  own  feelings.  For  the  physical 
world  is  reflected  with  truth  and  animation  on  the  inner 
susceptible  world  of  the  mind.  Whatever  marks  the  cha- 
racter of  a  landscape:  the  profile  of  moimtains,  which  in 
the  fiir  and  hazy  distance  bound  the  horizon;  the  deep 
2^oom  of  pine  fsrests;  the  mouBtam  torrent,  which  rushes 
headloiig  to  its  fiJl  througit  overhanging  diffii :  all  stand  alike 
in  an  ancient  and  mysterious  communion  with  the  spiritual 
life  of  man. 

From  this  eanmmnion  arises  the  nobler  portion  of  the 
enjoyment  which  nature  aflbrds.  Nowhere  does  she  more 
d»eply  impress  us  with  a  sense  of  her  greatness,  nowhere  does 
tahe  speak  to  us  more  forcibly  than  in  the  tropical  world, 
beneath  the  *' Indian  sky,''  as  the  climate  of  the  torrid  zone 
was  called  in  the  eaify  period  of  tire  Middle  Ages.  While  I 
DOW,  therefore,  venture  to  give  a  delineation  of  these  regions, 
I  am  encouraged  to  hope  that  the  peculiar  charm  which 
belongs  to  them  will  not  be  unfeh.  The  remembrance  of  a 
distant  and  richly  endowed  land,  the  aspect  of  a  free  and 
powerful  vegetati(m,  refrei^s  and  strengthens  the  mind; 
even  as  our  soaring  spirit,  oppressed  with  the  cares  of  the 
present,  trnns  with  delight  to  eontenq>late  the  earlj  dawn  of 
mankind  and  its  simjde  grandeur.* 

Western  currents  and  tropica]  winds  ihvour  the  passage 
over  that  pacific  arm  of  the  sea  (1)  which  occupies  the 
Tsst  valley  stretching  between  the  New  Continent  and  Western 
Africa.  Before  the  E^ore  ib  seen  to  emerge  from  the  highly 
curved  expanse  of  waters,  a  foaming  rush  of  conflicting  and 


*  Humboldt^  in  this  and  other  pAgBS  of  his  Uebtaa^y  addi  c—ed,  it 
should  be  rem^nbered,  to  the  dtizens  of  Berlin,  in  1806>  evidest^ 
a]hid«s  te  the  trovbles  of  the  tunes. — M, 
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intermmsHng  wares  is  observed.  Tlie  mariner  who  is  un- 
acquainted with  this  r^on  would  suspect  the  Ticinitj  of 
sboels,  or  a  wmiderful  burst  of  fresh  springs,  such  as 
oceur  in  the  midst  of  the  Ocean  amcMig  the  Antilles  (2). 

On  approaching  nearer  to  the  granitic  shores  d  Guiana, 
he  sees  before  him  the  wide  mouth  of  a  mighty  river,  which 
gushes  forth  like  a  e^or^ess  sea,  flooding  the  ocean  aroimd 
with  fr^sh  water.  The  green  waves  of  the  river,  which 
assume  a  milky  white  hue  as  thej  foam  over  the  shoals,  con- 
trast with  the  indigo-l4ue  of  the  sea,  idxich  marks  the  waters 
of  the  river  in  sharp  outHnes. 

The  name  Orinoco,  which  the  first  discoverers  gave  to  this 
river,  and  which  probably  owes  its  origin  to  some  confusion 
of  language,  is  unknown  in  the  interior  of  tide  country.  For 
in  their  condition  of  animal  rudeness,  savage  tribes  cmly  de- 
annate  by  peculiar  geographical  names,  those  objects  which 
xmght  be  confoimded  with  others.  Thus  the  Orinoco,  the 
Amazcm,  and  the  Magdaleiia,  are  eac^  simply  termed  The 
Hiver,  the  €h-eat  Rwer^  and  The  Chreat  Water;  whilst,  those 
who  dweU  on  the  bonks  of  even  the  smidlest  streams  distin- 
guish them  hj  facial  names. 

The  current  produced  by  the  Orinoco  between  the  South 
American  Continent  and  the  asphaltic  island  of  Trinidad 
is  so  powerful,  that  ships,  with  all  their  canvass  spread, 
and  a  westerly  breeze  in  their  favour,  can  scarcely  make  way 
against  it.  This  desolate  and  fearful  spot  is  called  the 
Bay  of  Sadness  (  Golf  a  Triste),  and  its  entrance  the  Dragon's 
Mouth  {Boca  del  Draff o).  Here  isolated  clifls  rise  tower-like 
in  the  midst  of  the  rushing  stream.  They  seem  to  mark  the 
<^d  rocky  barrier  (3)  which,  before  it  was  broken  through 
by  the  current,  connected  the  island  of  Trinidad  with  the  coast 
of  Faria. 

The  sq[>pearance  of  this  region  first  convinced  the  bold 
navigator  Columbns  of  the  existence  of  an  American  con- 
tinent.    "  Such  an  enormous  body  of  fresli  water,"  concluded 
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this  acute  observer  of  nature,  *'  could  only  be  collected  from 
a  river  having  a  long  course;  the  land,  therefore,  which 
supplied  it  must  be  a  continent,  and  not  an  island."  As, 
according  to  Arrian,  the  companions  of  Alexander,  when  they 
penetrated  across  the  snow-crowned  simimits  of  Paropani- 
sus  (4),  believed  that  they  recognized  in  the  crocodile- 
teeming  Indus  a  part  of  the  Nile,*  so  Columbus,  in  his 
ignorance  of  the  similarity  of  physiognomy  which  charao-* 
terises  all  the  products  of  the  climate  of  palms,  imagined  that 
the  New  Continent  was  the  eastern  coast  of  the  far  projecting 
Asia.  The  grateful  coolness  of  the  evening  air,  the  ethereal 
purity  of  the  starry  firmament,  the  balmy  fragrance  of  flowers, 
wafted  to  him  by  the  land  breeze — all  led  him  to  suppose,  (as 
we  are  told  by  Herrera,  in  the  Decades  (5),)  that  he  was 
approaching  the  garden  of  Eden,  the  sacred  abode  of  our  first 
parents.  The  Orinoco  seemed  to  him  one  of  the  four  rivers, 
which,  according  to  the  venerable  tradition  of  the  ancient 
world,  flowed  from  Paradise,  to  water  and  divide  the  surface 
of  the  earth,  newly  adorned  with  plants.  This  poetical 
passage  in  the  Journal  of  Columbus,  or  rather  in  a  letter  to 
Ferdinand  and  Isabella,  written  from  Haiti  in  October,  1498, 
presents  a  pecidiar  psychological  interest.  It  teaches  us 
anew,  that  the  creative  fancy  of  the  poet  manifests  itself  in 
the  discoverer  of  a  world,  no  less  than  in  every  other  form  of 
human  greatness. 

When  we  consider  the  great  mass  of  water  poured  into  the 
Atlantic  Ocean  by  the  Orinoco,  we  are  naturally  led  to  ask 
which  of  the  South  American  rivers  is  the  greatest — ^the 
Orinoco,  the  Amazon,  or  the  La  Plata?  The  question  is  as 
indeterminate  as  the  idea  of  greatness  itself.  The  Rio  de  la 
Plata  has  undoubtedly  the  widest  mouth,  its  width  mea- 
suring 92  miles  across;  but  this  river,  like  those  of  Great 
Britain,  is  comparatively  of  but  inconsiderable  length.  Its 
shallowness,  too,  is  so  great  as   to  impede  navigation  at 

*  JIUL,  lib.  vi.,  initio. 
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Buenos  Ayres.  The  Amazon,  wliich  is  the  longe&t  of  all 
rivers,  measures  2880  miles  from  its  rise  in  the  Lake  of 
Lanricocha  to  its  estuarj.  Yet  its  width  in  the  province 
of  Jaen  de  Bracamoros,  near  the  cataract  of  Rentama,  where 
I  measured  it  at  the  foot  of  the  picturesque  mountain 
of  Patachuma,  is  scarcely  equal  to  that  of  the  Rhine  at 
Mayence. 

The  Orinoco  is  narrower  at  its  mouth  than  either  the  La 
Plata  or  the  Amazon,  while  its  length,  according  to  my 
astronomical  observations,  does  not  exceed  1120  geographical 
miles.  But  in  the  interior  of  Guiana,  560  miles  from  its 
estuary,  I  foimd  that  at  high  water  the  width  of  the  river 
measured  upwards  of  17,265  feet.  Its  periodical  swelling 
here  raises  the  level  of  the  waters  every  year  from  30  to 

,36  feet  above  the  lowest  water-mark.  We  are  still  with- 
out sufficient  data  for  an  accurate  comparison  between  the 
enormous  rivers  which  traverse  the  South  American  Con- 
tinent. For  such  a  comparison  it  would  be  necessary  to 
ascertain  the  profile  of  the  river-bed,  as  well  as  the  velo- 
city of  the  water,  which  varies  very  considerably  at  different 
points. 

If  the  Orinoco,  in  the  Delta  formed  by  its  Variously 
divided  and  stiU  unexplored  branches,  as  well  as  in  the  regu- 
larity of  its  ri^  and  fall,  and  in  the  number  and  size  of  its 
crocodiles,  exhibits  numerous  points  of  resemblance  to  the 
Nile;  there  is  this  further  analogy  between  the  two  rivers, 
that  they  for  a  long  distance  wind  their  impetuous  way,  like 
forest  torrents,  between  granitic  and  syenitic  rocks,  till, 
slowly  rolling  their  waters  over  an  almost  horizontal  bed, 
ekirted  by  treeless  banks,  they  reach  the  sea. 

An  arm  of  the  Nile  (the  Green  Nile,  Bahr-el-Azrek),  from 
the  celebrated  mountain  lake,  near  Gondar,  in  the  Gojam 
Alps,  in  Abyssinia,  to  Syene  and  Elephantis,  winds  its  way 

,  through  the  mountain  range  of  Schangalla  and  Sennar ;  and 
in  like  manner  the  Orinoco  lises  on  the  southern  slope  of 
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a  mountain  chain,  which  stretches  between  the  parallds  of  4^ 
and  5°  north  lat.,  from  Fi'ench  Guiana,  in  a  westerly  direction 
towards  the  Andes  of  New  Granada.  The  sources  of  the 
Orinoco  haye  never  been  visited  by  any  European  (6),  nor 
even  by  any  natives  who  have  held  intercourse  with  Europeans. 

When,  in  the  summer  of  1800,  we  ascended  the  Upper 
Orinoco,  we  passed  the  mission  of  Esmeralda,  and  reached  the 
mouths  of  the  Sodomoni  and  the  Guapo.  Here  soars  high 
above  the  clouds,  the  mighty  peak  of  the  Yeonnamari  or 
Duida;  a  mountain  which  presents  one  of  the  grandest  spec- 
tacles in  the  natural  scenery  of  the  tropical  world.  Its  alti- 
tude, according  to  my  trigonometrical  measurement,  is  8278 
(8823  English)  feet  above  the  level  of  the  sea.  Its  soothem 
slope  is  a  treeless  grassy  plain,  redolent  with  the  odour  of 
pine-apples,  whose  fragrance  scents  the  humid  evening  air. 
Among  lowly  meadow  plants  rise  the  juicy  stems  ai  the 
anana,  whose  golden  yellow  fruit  gleams  from  the  midst  of  a 
bluish  green  diadem  of  leaves.  Where  the  mountain  springs 
break  forth  from  beneath  the  grassy  covering,  rise  isolated 
groups  of  lofty  &n-palms,  whose  leaves,  in  this  tonid  region, 
are  never  stirred  by  a  cooling  breeze. 

To  the  east  of  the  Duida  mountain,  begins  a  thicket  of  wild 
cacao  trees,  among  which  are  found  the  celebrated  almond 
tree,  BerthoUetia  excelsa^  the  most  luzuriofbs  product  of  a 
tropical  vegetation  (7).  Here  the  Indians  coUeot  colossal 
stalks  of  grass,  whose  joints  measure  upwards  of  18  feet  from 
knot  to  knot,  which  they  use  as  blow-pipes  for  the  dischai^ 
of  their  arrows  (8).  Some  Franciscan  monks  have  penetrated 
as  far  as  the  mouth  of  the  Chiguire,  where  the  river  is  already 
so  narrow  that  the  natives  have  suspended  over  it,  near  the 
waterfall  of  the  ^Guaharibes,  a  bridge  woven  of  the  stems  of 
twining  plants.  The  Guaicas,  of  palish  complexion  and  short 
stature,  armed  with  poisoned  arrows,  oppose  all  further 
progress  eastward. 

Therefore,  aU  that  has  been  advanced  to  prove  that  the 
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QriBOOo  deriTes  its  souroe  from  a  lake  must  be  regarded  as  a 
&ble  (9).  In  vain  the  traveller  seeks  to  discover  the  Lake 
of  £1  Dorado,  which,  in  Arrowsmith's  maps,  is  set  down  as 
an  inland  sea  measuring  upwards  of  20  geographical  (80 
English)  miles.  Can  the  little  reed-covered  lake  of  Amucu, 
near  which  rises  the  Pirara  (a  branch  of  the  Mahu),  have 
given  rise  to  this  myth?  This  swamp  lies,  however,  4"  to  the 
east  of  the  region  in  which  we  may  suppose  the  sources  of 
the  Orinoco  to  be  situated.  Here  tradition  placed  the  island 
of  Pumacena,  a  rock  of  micaceous  schist,  whose  «>iming 
brightness  has  played  a  memorable,  and,  for  the  deluded 
adventurers,  often  a  &taU  part  in  the  fable  of  JEl  Ihrado^ 
current  since  the  sixteenth  century. 

According  to  the  belief  of  many  of  the  natives,  the 
Magellanic  clouds  of  the  southern  sky,  and  even  the  glorious 
nebulsB  in  the  constellation  Argo,  are  mere  reflections  of  the 
metallic  brilliancy  of  these  silver  mountains  of  the  Parime. 
It  was  besides  an  ancient  custom  of  dogmatising  geographers 
to  make  all  the  most  considerable  rivers  of  the  world  originate 
in  lakes. 

The  Orinoco  is  one  of  those  remarkable  rivers  which,  after 
numerous  windings,  first  towards  the  west  and  then  to  the 
north,  finally  return  towards  the  east  in  such  a  manner  as  to 
bring  both  its  Mtuary  and  its  source  into  nearly  the  same 
meridian.  From  the  Chiguire  and  the  Qehette  as  fiur  as 
the  Guaviare,  the  coutse  of  the  Orinoco  inclines  westward,  as 
if  it  would  pour  its  waters  into  the  Pacific.  Here  braxiches 
off  to  the  south,  the  Cassiquiare,  a  remarkable  river,  but  litUe 
known  to  Europeans,  which  unites  with  the  Rio  Negro,  or  as 
the  natives  call  it,  the  Guainia:  furnishing  the  only  example 
of  a  bifurcation  which  forms  in  the  very  interior  of  a  continent 
a  natural  connection  between  two  great  river  valleys. 

The  nature  of  the  soil,  and  the  junction  of  the  Guaviare 
and  Atabapo  with  the  Orinoco,  cause  the  latter  to  deflect 
suddenly  northwards.      From  a  want  of  correct  geographic 
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cal  data,  the  Guaviare,  flowing  in  firom  the  west,  was  long 
regarded  as  the  true  source  of  the  Orinoco.  The  doubts 
advanced  since  1797  by  an  eminent  geographer,  M.  Buache, 
T^arding  the  possibility  of  a  connection  with  the  Amazon, 
have,  I  trust,  been  completely  set  at  rest  by  my  expedition. 
In  an  uninterrupted  voyage  of  920  miles,  I  penetrated  through 
a  remarkable  net- work  of  rivers,  from  the  Rio  Negro,  along 
the  Cassiquiare,  into  the  Orinoco;  across  the  interior  of 
the  continent,  from  the  Brazilian  boundary  to  the  coast  of 
Caracas. 

In  the  upper  portion  of  this  fluvial  district,  between  3^  and 
4°  north  lat.,  nature  has  exhibited,  at  many  different  points, 
the  puzzling  phenomenon  of  the  so-called  bkick  waters.  The 
Atabapo,  whose  banks  are  adorned  with  Carolina  and  arbo- 
rescent Melastomas,  the  Temi,  Tuamini,  and  Guainia,  are  all 
rivers  of  a  brown  or  coffee  colour,  which,  under  the  deep 
ahade  of  the  palms,  assumes  a  blackish,  inky  tint.  When 
placed  in  a  transparent  vessel,  the  water  appears  of  a  golden 
yellow  colour.  These  black  streams  reflect  the  images  of  the 
southern  stars  with  the  most  remarkable  clearness.  Where 
the  waters  flow  gently  they  afford  the  astronomer,  who  is 
making  observations  with  reflecting  instruments,  a  most  ex- 
cellent artificial  horizon. 

An  absence  of  crocodiles  as  well  as  of  fish-*greater  coolness 
*-less  torment  from  stinging  mosquitoes— and  salubrity  of 
atmosphere,  characterize  the  region  of  the  black  rivers.  They 
probably  owe  their  singular  colour  to  a  solution  of  carburetted 
hydrogen,  to  the  rich  luxuriance  of  tropical  vegetation,  and 
to  the  abundance  of  plants  on  the  soil  over  which  they  flow. 
Indeed,  I  have  observed  that  on  the  western  declivity  of  the 
Chimborazo,  towards  the  shores  of  the  Pacific,  the  over- 
flowing waters  of  the  Rio  de  Guayaquil  gradually  assume  a 
golden  yellow,  approaching  to  a  coffee  colour,  after  they  have 
covered  the  meadows  for  several  weeks. 
Near  the  mouths  of  the  Guaviare  and  Atapabo  grows  one 
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of  the  noblest  forms  of  the  palm-tree,  the  Piriguao  (10), 
whose  smooth  stem,  which  is  nearly  70  feet  in  height,  is 
adorned  with  delicate  flag-like  leaves  having  curled  margins. 
I  know  no  palm  which  bears  equally  large  and  beautifullj 
coloured  fruits.  They  resemble  peaches  in  their  blended 
tints  of  yellow  and  crimson.  Seventy  or  eighty  of  these  form 
one  enormous  cluster,  of  which  each  stem  annually  ripens 
three.  This  noble  tree  might  be  termed  the  peach- palm. 
Its  fleshy  fruit,  owing  to  the  extreme  luxuriance  of  vegetation, 
is  generaUy  devoid  of  seed;  and  it  yields  the  natives  a  nu- 
tritious  and  farinaceous  article  of  food  which,  like  the  ba- 
nana and  the  potato,  is  capable  of  being  prepared  in  many 
dii^rent  ways. 

To  this  point,  that  is,  as  far  as  the  mouth  of  the  Guaviare, 
the  Orinoco  flows  along  the  southern  declivity  of  the  chain  of 
the  Parime.  From  its  left  bank,  across  the  equator,  and  as 
&r  as  the  parallel  of  15°  south  lat.,  extends  the  boimdless 
wooded  plain  of  the  river  Amazon.  At  San  Fernando  de  Ata* 
bapo  the  Orinoco,  turning  off  abruptly  in  a  northerly  direc- 
tion, intersects  a  portion  of  the  mountain  chain  itself.  Here 
are  the  great  water&lls  of  Atures  and  Maypures,  and  here  the 
bed  of  the  river  is  everywhere  contracted  by  colossal  masses  of 
rocks,  which  give  it  the  appearance  of  being  divided  by  natural 
dams  into  separate  reservoirs. 

At  the  entrance  of  the  Meta  stands,  in  the  midst  of  an 
enormous  whirlpool,  an  isolated  rock,  which  the  natives  very 
aptly  term  the  "Rock  of  Patience,"  because  when  the 
waters  are  low,  it  sometimes  retards  for  two  whole  days 
the  ascent  of  the  navigator.  Here  the  Orinoco,  biting  deep 
into  its  shores,  forms  picturesque  rocky  bays.  Opposite  the 
Indian  mission  of  Carichana,  the  traveller  is  surprised  by  a 
most  remarkable  prospect.  Involuntarily  his  eye  is  arrested 
by  a  steep  granite  rock,  "El  Mogote  de  Cocuyza,"  a  cubi- 
form mass,  which  rises  precipitously  to  a  height  of  more  than 
200  feet ;  and  whose  summit  is  crowned  with  a  luxuriant  forest. 
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Like  a  Cyclopic  monument  of  simple  grandeur,  this  bold  pro- 
montory towers  high  above  the  tops  of  the  surrounding  palms, 
oatting  the  deep  azure  of  the  sky  with  its  strongly  marked 
outlines,  and  lifting,  as  it  were,  forest  upon  forest.. 

On  descending  beyond  Carichana,  the  traveller  arrives  at 
a  point  where  the  river  has  opened  itself  a  passage  through 
the  narrow  pass  of  Baiaguaa.  Here  we  everywhere  recog- 
nise traces  of  chaotic  devastation.  To  the  north,  towards 
XJruana  and  Encaramada,  rise  g^ranite  rocks  of  grotesque 
appearance,  which,  in  singularly  formed  crags  of  danzling 
whiteness,  gleam  brightly  from  amidst  the  surrounding  groves. 

At  this  point,  near  the  mouth  of  the  Apure,  the  stream 
leaves  the  granitic  chain,  and  flowing  eastward,  separates  as 
£ur  as  the  Atlantic,  the  impenetrable  forests  of  Guiana  from 
the  Savannahs,  on  whose  fiur  distant  horizon  the  vault  of 
heaven  seems  to  rest.  Thus  the  Orinoco  surrounds  on  the 
south,  west,  and  north,  the  high  mountain  chain  oi  the  Parime^ 
which  occupies  tbe  vast  space  between  the  sources  of  the  Jao 
and  of  the  Caura.  No  cliffii  or  rapids  obstruct  the  course  of 
the  river  from  Carichana  to  its  mouth,  excepting,  indeed,  the 
''Hell's  Mouth"  (Boca  del  Inferno)  near  Muitaeo,  a  whiripool 
occasioned  by  rocks,  as  at  Atures  and  Maypures,  which  does 
not,  however,  block  up  the  whole  breadth  of  the  stream.  In 
this  district,  which  is  contiguous  to  the  sea,  the  only  dangers 
encountered  by  the  boatmen  arise  from  the  natural  timber- 
floats,  against  which  canoes  are  oft^i  wrecked  at  night. 
These  floats  consist  of  forest  trees  which  have  been  uprooted 
and  torn  away  from  the  banks  by  the  rising  of  the  waters. 
They  are  covered,  like  meadows,  with  blooming  water-plants, 
and  remind  us  of  the  floating  gardens  of  the  Mexican  kkes. 

After  this  brief  glance  at  the  course  of  the  Orinoco  and  its 
general  features,  I  pass  to  the  watecMls  oi  Maypures  and 
Atures. 

From  the  high  mountainrgroup  of  Cunavami,  between,  the 
sources  of  the  rivers  Sipapo  and  Y entuari,  a  granite  ridge  pro« 
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jeets  to  the  &r  west  towards  the  mountain  of  Uniama.  From 
this  ridge  descend  four  streams,  which  mark,  as  it  w^e,  the 
limits  of  the  cataracts  of  Maypures ;  two  bound  Sipapo  and 
Sanariapo,  on  the  eastern  shore  of  the  Orinoco;  and  two  the 
Cameji  and  Toparo,  on  the  western  side.  At  the  site  of  the 
missionary  village  of  Maypures  the  mountains  form  a  wide  bay 
opening  towards  the  south-west. 

Here  the  stream  rushes  foaming  down  the  eastern  declivity 
of  the  mountain,  while  far  to  the  west  traces  remain  of  the 
ancient  and  now  forsaken  bank  of  the  river.  An  extensive 
Savannah  stretches  between  the  two  chains  of  hills,  at  an 
elevation  of  scarcely  30  feet  above  the  upper  water-level  of  the 
river,  and  here  the  Jesuits  have  erected  a  small  church  formed 
of  the  trunks  of  palms. 

The  geognostical  aspect  of  this  region,  the  insular  form  of 
the  rocks  of  Keri  and  Oco,  the  cavities  worn  in  the  former  by 
the  current,  and  which  are  situated  at  exactly  the  same  level 
as  those  in  the  opposite  island  of  Uivitari;  all  thdse  indica- 
tions tend  to  prove  that  the  Orinoco  once  filled  the  whole  of 
this  now  dried-up  bay.  It  is  probable  that  the  waters  formed 
a  wide  lake,  as  long  as  the  northern  dam  withstood  their 
passage.  When  this  barrier  gave  way,  the  Savannah  now 
inhabited  by  the  Guareke  Indians  emerged  as  an  island.  The 
river  may  perhaps  long  after  this  have  continued  to  smround 
the  rocks  of  Keri  and  Oco,  which  now  picturesquely  project, 
like  castellated  fortresses,  from  its  ancient  bed.  After  the 
gradual  diminuticMi  of  the  waters,  the  river  withdrew  wholly 
to  the  eastern  side  of  the  mountain  chain. 

This  conjecture  is  confirmed  by  various  circumstances. 
Thus,  for  iiistance,  the  Orinoco,  like  the  Nile  at  Philsd  and 
Syene,  has  the  singular  property  of  colouring  black  the  red- 
dish-white  masses  of  granite,  over  which  it  has  flowed  for 
thousands  of  years.  As  far  as  the  waters  reach  one  observes  on 
the  rocky  shore  a  leaden-cdioured  manganeseous  and  perhaps 
carbonaceous  coating  which  has  penetrated  scarcdy  one* 

M  2 


164  VIEWS   OP  KATTTBE. 

tenth  of  a  line  into  the  stone.  This  black  coloration,  and 
the  cavities  already  aUuded  to,  show  the  former  water  level 
of  the  Orinoco. 

These  black  cavities  may  be  traced  at  elevations  of  from 
160  to  192  feet  aboTO  the  present  level  of  the  river  on 
the  rocks  of  Keri*  in  the  islands  of  the  cataracts;  in  the 
gneiss-like  hills  of  Cumadanimari,  which  extend  above  the 
island  of  Tomo;  and  lastly  at  the  month  of  the  Jao.  Their 
existence  proves,  what  indeed  we  learn  from  all  the  river- 
beds of  Europe,  that  those  streams  which  still  excite  our 
admiration  by  their  magnitude,  are  but  inconsiderable  re- 
mains of  the  immense  masses  of  water  belonging  to  a  former 
age. 

These  simple  facts  have  not  escaped  even  the  rude  natives 
of  Guiana.  Everywhere  the  Indians  drew  our  attention  to 
these  traces  of  the  ancient  water-level.  Nay,  in  a  Savannah 
near  Uruana  there  rises  an  isolated  rock  of  granite,  which, 
according  to  the  testimony  of  persons  worthy  of  credit,  exhi- 
bits at  an  elevation  of  between  80  and  90  feet,  a  series  of 
figures  of  the  sim  and  moon,  and  of  various  animals,  especially 
crocodiles  and  boa-constrictors,  graven,  almost  in  rows.  At 
the  present  day  this  perpendicular  rock,  which  well  deserves 
the  careful  examination  of  future  travellers,  cannot  be  ascended 
without  the  aid  of  scaffolding.  In  a  similarly  remarkable 
elevated  position,  the  traveller  can  trace  hierogl3^hic  characters 
carved  on  the  moimtains  of  Uruana  and  Encaramada. 

If  the  natives  are  asked  how  these  characters  could  have 
been  graven  there,  they  answer  that  it  was  done  in  former 
times,  when  the  waters  were  so  high  that  their  fathers' 
canoes  floated  at  that  elevation.  Such  lofty  condition  of  the 
water  level  must  therefore  have  been  coeval  with  these  rude 
memorials  of  human  skill.  It  indicates  an  ancient  distribu- 
tion of  land  and  water  over  the  surface  of  the  globe  widely 
different  from  that  which  now  exists ;  but  which  must  not  be 
confounded  with  that  condition  when  the  primeval  vegetation 
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of  our  planet,  the  colossal  remains  of  extinct  terrestrial 
-animals,  and  the  oceanic  creatures  of  a  chaotic  world,  found 
one  common  grave  in  the  indurating  crust  of  our  earth. 

At  the  most  northern  extremity  of  the  cataracts  our  atten- 
tion is  attracted  by  what  are  called  the  natural  representations 
of  the  Sun  und  Moon.  The  rock  of  Kerl,  to  which  I  have 
.more  than  once  referred,  derives  its  name  from  a  glistening 
white  spot  seen  at  a  considerable  distance,  and  in  which  the 
Indians  profess  to  recognize  a  striking  resemblance  to  the 
disc  of  the  full  moon.  I  was  not  myself  able  to  climb  this 
precipitous  rock,  but  it  seems  probable  that  the  white  spot  is  a 
large  knot  of  quartz,  formed  by  a  cluster  of  veins  in  the 
greyish-black  granite. 

Opposite  to  the  Keri  rock,  on  the  twin  motmtain  of  the 
island  of  Uivitari,  which  has  a  basaltic  appearance,  the  Indians 
point,  with  mysterious  admiration,  to  a  similar  disc,  which 
they  venerate  as  the  image  of  the  Sun,  Camosi,  The  geogra- 
phical position  of  these  two  rocks  may  have  contributed  to 
their  respective  appellations,  for  I  found  that  Keri  was  turned 
towards  the  west,  and  Camosi  towards  the  east.  Some 
etymological  inquirers  have  thought  they  could  recognize  an 
analogy  between  the  American  word  Camosi  and  the  word 
Camosh,  a  name  applied  in  one  of  the  Phoenician  dialects  to 
the  sun,  and  identical  with  the  Apollo  Chomeus  or  Beel- 
phegor  and  Amun. 

The  lofty  falls  of  Niagara,  which  are  150  feet  in  height, 
derive  their  origin,  as  is  well  known,  frt>m  the  combined  pre- 
cipitation of  one  enormous  mass  of  water.  Such,  however, 
is  not  the  case  with  respect  to  the  cataracts  of  Maypures,  nor 
are  they  narrow  straits  or  passes  through  which  the  stream 
rushes  with  increasing  velocity,  like  the  Pongo  of  Man- 
fieriche  on  the  Amazon, '  but  rather  to  be  regarded  as  a 
countless  mmiber  of-  small  cascades  succeeding  each  other 
like  steps.  The  Baudal,  (as  the  Spaniards  term  this  kind  of 
cataract,)  is  formed  by  an  archipelago  of  islands  and  rocks. 
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whidi  so  contract  the  bed  of  the  river  that  its  natural  -width 
of  more  than  8500  feet  is  often  redaced  to  a  channel  scarcely 
navigable  to  the  extent  of  20  feet.  At  the  present  day  the 
eastern  side  is  &r  less  accessible  and  fea  more  dangerous 
than  the  western. 

At  the  month  of  the  Cameji  the  boatmen  unload  their  cargo 
that  they  may  leave  the  empty  canoe,  or,  as  it  is  here  called, 
the  Piragua,  to  be  piloted  by  Indians  well  acquainted  witli 
the  Randal,  as  &r  as  the  month  of  the  Toparo,  where  all 
danger  is  supposed  to  be  past.  Where  the  rocks  or  shelvy 
ledges,  (each  of  which  has  its  particular  name,)  are  not  above 
two  or  three  feet  in  height,  the  natives  venture  to  shoot  the 
rapid  with  their  canoes.  "When,  however,  they  have  to 
ascend  the  stream,  they  swim  in  advance  of  the  piragua,  and 
after  mnch  labour,  and,  perhaps,  many  unsuccessful  efforts, 
succeed  in  throwing  a  rope  rotmd  a  point  of  rock  project- 
ing above  the  breakers,  and  by  this  means  draw  the  canoe 
against  the  stream,  which,  in  this  arduous  operation,  is  oft;en 
water-logged,  or  upset. 

Sometimes  the  canoe  is  dashed  to  pieces  on  the  rock,  and 
tibis  is  the  only  danger  the  natives  fear.  With  bleeding 
bodies  they  then  strain  every  nerve  to  escape  the  fury  of  the 
whirlpool  and  swim  to  land.  Where  the  rocky  ledges  are 
very  high  and  form  a  barrier  by  extending  across  the  entire 
bed  of  the  river,  the  light  canoe  is  hauled  to  land  and 
draped  for  some  distance  along  the  shore  on  branches  of 
trees  which  serve  the  purpose  of  rollers. 

The  most  celebrated  and  most  perilous  ledges  are  those  of 
Purimarimi  and  Manimi,  which  are  between  nine  and  ten  feet 
in  height.  It  was  with  surprise  I  found,  by  barometrical 
measurements,  that  the  entire  Ml  of  the  Baudal,  from  the 
mouth  of  the  Cameji  to  that  of  the  Toparo,  scarcely  amounted 
to  more  than  30  or  32  feet.  (A  geodesic  levelling  is  not 
practicable,  owing  to  the  inaccessibility  of  the  locality  and  the 
pestiferous  atmosphere,  which  swarms  with  mosquitoes.)    I  say 
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with  surprise,  for  I  hence  discovered  that  the  tremendoiu  roir 
and  wUd  dashing  of  the  stream  arose  from  the  contraction  of 
its  bed  by  numerous  rocks  and  islands,  and  the  counterMturrents 
produced  by  the  form  and  position  of  the  masses  of  rock>. 
The  truth  of  my  assertion  regarding  the  inconsiderable  height 
of  the  whole  ML  will  be  best  verified  by  observing  the  cata*- 
racts,  in  descending  to  the  bed  of  the  river,  from  the  village 
of  Maypures,  across  the  rocks  of  Manimi. 

At  this  point  the  beholder  enjoys  a  most  striking  and  won- 
derful prospect.  A  foaming  sur&ce,  several  miles  in  length, 
intersected  with  iron-black  masses  of  rock  projecting  like 
battlemented  ruins  from  the  waters,  is  seen  at  one  view. 
Every  islet  and  every  rock  is  adorned  with  luxuriant  forest 
trees.  A  perpetual  mist  hovers  over  the  watery  mirror,  and 
the  summits  of  the  lofty  palms  pierce  through  the  clouds  of 
vapoury  spray.  When  the  rays  of  the  glowing  evening 
sun  are  refracted  in  the  humid  atmosphere,  an  exquisite 
optical  illusion  is  produced.  Coloui*ed  bows  appear,  vanish, 
and  re-appear,  while  the  ethereal  picture  danoes,  like  an  ignis 
fatuus,  with  every  motion  of  the  sportive  hcMM^ 

During  the  long  rainy  seasons,  the  foiling  waters  eanry  down 
quantities  of  vegetable  mould,  which  accumidating^  Ibrm  iskuufe 
of  the  naked  rocks ;  adorning  the  barren  stone  with  blooming 
beds  of  Meliustomes  and  Droseras,  silver-leaved  Mimosa,  and 
a  variety  of  ferns.  They  recal  to  the  mind  of  the  European 
those  groups  of  vegetation  which  the  inhabitants  of  the  Alps 
term  courtils,  blocks  of  granite  bedecked  with  flowers  which 
project  solitarily  amid  the  Glaciers  of  Savoy. 

In  the  blue  distance  the  eye  rests  on  the  mountain  chain  of 
Cunavami,  a  fiir-stretching  chain  of  hills  which  terminates 
abruptly  in  a  sharply  truncated  cone.  We  saw  this  conical 
hill,  called  by  the  Indians  Calitamini,  glowing  at  sunset  as  if 
in  crimson  flames.  This  appearance  daily  returns.  No  one 
has  ever  been  in  the  immediate  neighbourhood  of  this 
moimtain.      Possibly  its    dazzling    brightness  is   produced 
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by  the  reflectmg    surface    of  decomposing    talc,    or  mica 
schist. 

During  the  five  days  that  we  passed  in  the  neighbourhood 
of  the  cataracts,  we  were  much  struck  by  the  fact  that  the 
roar  of  the  rushing  torrent  was  three  times  as  great  by 
night  as  by  day.  The  same  phenomenon  is  observed  in  all 
European  wateifalls.  To  what  can  we  ascribe  this  effect  in  a 
solitude  where  the  repose  of  nature  is  undistmrbed  ?  Pro- 
baUy  to  ascending  currents  of  warm  air,  which  producing  an 
unequal  density  of  the  elastic  medium,  obstruct  the  propa- 
gation of  sound  by  displacing  its  waves;  causes  which  cease 
after  the  nocturnal  cooling  of  the  earth's  surface. 

The  Indians  showed  us  traces  of  ruts  caused  by  wheels. 
They  speak  with  wonder  of  the  homed  cattle,  (oxen,)  which 
at  the  period  of  the  Jesuit  missions  used  to  draw  the 
trucks,  that  conveyed  the  canoes,  along  the  left  shore  of  the 
Orinoco,  from  the  mouth  of  the  Cameji  to  that  of  the  Toparo. 
The  canoes  at  that  time  were  transported  without  the  dis- 
charge of  their  cargoes,  and  were  not  as  now  injured  by  being 
constantly  dragged  over  sharp-pointed  rocks,  or  stranded. 

The  topographical  plan  which  I  have  sketched  of  the  locality, 
i^ews  that  a  canal  might  be  opened  between  the  Cameji 
and  the  Toparo.  The  valley  in  which  these  two  abundantly 
watered  rivers  flow  is  a  gentle  level ;  and  the  canal,  of  which  I 
suggested  a  plan  to  the  Governor-General  of  Venezuela,  would 
become  a  navigable  arm  of  the  Orinoco,  and  supersede  the 
old  and  dangerous  bed  of  the  river. 

The  Haudal  of  Atures  is  exactly  similar  to  that  of 
Maypures,  like  which  it  consists  of  a  cluster  of  islands  between 
which  the  river  forces  itself  a  passage  extending  from  18,000 
to  24,000  feet.  Here  too  a  forest  of  palm  trees  rises  from 
the  midst  of  the  foaming  surface  of  the  waters.  The  most 
celebrated  ledges  of  the  cataract  are  situated  between  the 
islands  of  Avaguri  and  Javariveni,  between  Suripamana  and 
Uirapuri. 
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When  M.  Bonpland  and  myself  were  returning  from  the 
banks  of  the  Rio  Negro,  we  ventured  to  pass  the  hitter,  that 
is  the  lower  half,  of  the  Raudal  of  Atures  in  our  loaded 
canoe.  We  several  times  disembarked  to  climb  over  rocks, 
which,  like  dykes,  connected  one  ishmd  with  another.  At 
one  time  the  water  shoots  over  these  dykes ;  at  another  it  &]ls 
into  their  cavities  with  a  deafening  hollow  soimd.  In  some 
places  considerable  portions  of  the  bed  of  the  river  ai*e  per- 
fectly dry,  in  consequence  of  the  stream  having  opened  for 
itself  a  subterranean  passage.  In  this  solitude  the  golden- 
coloured  Eock  Manakin  {Pipra  mpicola)  builds  its  nest. 
This  bird,  which  is  as  pugnacious  as  the  East  India  cock, 
is  one  of  the  most  beautiful  birds  of  the  tropics,  and  is  re- 
markable for  its  double  moveable  crest  of  feathers  with  which 
its  head  is  decorated. 

In  the  Baudal  of  Canucari  the  dyke  is  formed  of  piled-up 
granitic  boulders.  We  crept  into  the  interior  of  a  cavern, 
whose  humid  walls  were  covered  with  confervas  and  phos- 
phorescent Byssus.  The  river  rushed  over  our  heads  with  a 
terrible  and  stunning  noise.  By  accident  we  had  an  oppor- 
tunity of  contemplating  this  grand  scene  longer  than  we 
desired.  The  Indian  boatmen  had  left  us  in  the  middle 
of  the  cataract,  to  take  the  canoe  round  a  small  island, 
at  the  other  extremity  of  which,  after  a  considerable  cir- 
cuit, we  were  to  re-embark.  For  an  hour  and  a  half  we 
remained  exposed  to  a  fearful  thunder-storm.  Night  was 
approaching,  and  we  in  vain  sought  shelter  in  the  fissures 
of  the  rocks.  The  little  apes  which  we  had  carried  with 
us  for  months  in  wicker  cages,  attracted  by  their  plain- 
tive cries  large  crocodiles,  whose  size  and  leaden-grey  colour 
indicated  their  great  age.  I  should  not  have  alluded  to  the 
appearance  of  these  animals  in  the  Orinoco,  where  they  are 
of  such  common  occurrence,  were  it  not  that  the  natives  had 
assured  us  that  no  crocodiles  had  ever  been  seen  among 
the  cataracts;  indeed,  on  the  strength  of  that  assertion,  we 
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had  repeatedly  Tentnred  to  bathe  in  this  portion  of  the 
river. 

Meanwhile  our  anxiety  increased  every  moment,  lest, 
drenched  as  we  were  and  deafened  by  the  tlnmdering  roar  of 
the  falling  waters,  we  should  be  compelled  to  cfpend  the  long 
tropical  night  in  the  midst  of  the  Randal.  At  length,  however, 
the  Indians  made  their  appearance  witii  oar  canoe.  Their 
delay  had  been  occasioned  by  the  inaccessibility  of  the  steps 
they  had  to  descend,  owing  to  the  low  state  of  the  water; 
which  had  oldiged  them  to  seek  in  the  labyrinth  of  channels 
a  more  practicable  passage. 

Near  the  soathem  entrance  of  the  Randal  of  Atares,  on  the 
right  bank  of  the  river,  lies  the  cavern  of  Ataroipe,  so 
celebrated  among  the  Indians.  The  surrounding  scenery  has 
a  grand  and  solemn  character,  which  seems  to  mark  it  as  a 
national  burial-place.  With  difficulty,  and  not  without  danger 
of  being  precipitated  into  the  depths  below,  we  clambered 
a  steep  and  perfectly  bare  granite  rock,  on  whose  smooth 
surface  it  would  be  hardly  possible  to  keep  one's  footing  were 
it  not  for  large  crystals  of  feldspar,  which,,  defying  the  action 
of  weather,  project  an  inch  or  more  from  the  mass. 

On  gaining  the  summit,  a  wide  prospect  of  the  surrounding 
country  astonishes  the  beholder.  From  the  fbaming  bed  of 
the  river  rise  lulls  richly  crowned  with  woods,  while  beyond 
its  western  bank  the  eye  rests  on  the  boundless  Savannah 
of  the  Meta.  On  the  horizon  loom  like  threatening  clouds 
the  mountains  of  Uniama.  Such  is  the  distant  view;  but 
immediately  around  all  is  desolate  and  contracted.  In  the 
deep  ravines  of  the  valley  moves  no  living  thing  save  where 
the  vulture  and  the  whirring  goat-su^er  wing  their  lonely 
way,  their  heavy  shadows  gleaming  fitfully  past  the  barren 
rock. 

The  cauldron-shaped  valley  is  encompassed  by  moimtains, 
whose  rounded  summits  bear  huge  granite  boulders,  measuring 
from  40  to  more  than  50  feet  in  diameter.    They  appear 
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poised  on  only  a  single  point  of  their  surface,  as  if  the  slightest 
shock  of  the  earth  would  hurl  them  down. 

The  further  side  of  this  rocky  valley  is  thickly  wooded.  It 
is  in  this  shady  spot  that  the  cave  of  the  Ataxuipe  is  situated ; 
properly  speaking,  however,  it  is  not  a  cave,  but  a  vault 
formed  by  a  far  projecting  and  overhanging  cliff, — a  kind  of 
bay  hollowed  out  by  the  waters  when  formerly  at  this  high  level. 
This  spot  is  the  grave  of  an  extinct  tribe  (11).  We  counted 
about  six  hundred  well-preserved  skeletons,  placed  in  as  many 
baskets,  formed  of  the  stalks  of  palm-leaves.  These  baskets, 
called  by  the  Indians  mapires,  are  a  kind  of  square  sack 
varying  in  size  according  to  the  age  of  the  deceased.  Even 
new-born  children  have  each  their  own  mapire.  These 
skeletons  ai'e  so  perfect,  that  not  a  rib  or  a  finger  is  vranting. 

The  bones  are  prepared  in  three  different  ways :  some  are 
bleached,  some  dyed  red  with  onoto,  the  pigment  of  the  Bixa 
OreUana;  others  like  mummies,  are  anointed  vdth  fragrant 
resin  and  wrapped  in  banana  leaves. 

The  Indians  assured  me  that  the  corpse  was  buried  during 
several  months  in  a  moist  earth,  which  gradually  destroyed  the 
flesh ;  and  that  after  being  disinterred,  any  particles  of  flesh 
still  adhering  to  the  bones  were  scraped  off  with  sharp 
fiftones.  This  practice  is  still  continued  among  many  tribes  of 
Guiana.  Besides  these  baskets  or  mapires,  we  saw  many 
nms  of  half-burnt  clay,  which  appear  to  contain  the  bones  of 
whole  families.  The  largest  of  these  urns  are  upwards  of 
three  feet  in  height  and  nearly  six  feet  in  length,  of  an  elegant 
oval  form,  and  greenish  colour;  with  handles  shaped  like 
crocodiles  and  serpents,  and  the  rims  bordered  wijh  flowing 
scroUs  and  labyrinthine  figures.  These  ornaments  are  pre- 
cisely similar  to  those  which  cover  the  walls  of  the  Mexican 
palace  at  Mitla.  They  are  found  in  every  clime  and  every 
stage  of  human  culture,-r-among  the  Greeks  and  Romans,  no 
less  than  on  the  shields  of  Otaheitans,  and  other  South  Sea 
islanders, — ^in  all  regions  where  a  rhythmical  repetition  of 
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regular  forms  delights  the  eye.  The  causes  of  these  resem- 
blances, as  I  have  explained  elsewhere,  are  rather  to  be  refer- 
red to  psychical  conditions,  and  to  the  inner  nature  of  our 
mental  qualifications,  than  as  affording  evidence  in  favour  of 
a  common  origin  and  the  ancient  intercourse  of  nations.* 

Our  interpreters  could  give  us  no  certain  information  re- 
garding the  age  of  these  vessels ;  but  that  of  the  skeletons  did 
not  in  general  appear  to  exceed  a  hundred  years.  There  is  a 
legend  amongst  the  Guareke  Indians,  that  the  brave  Atures, 
when  closely  pursued  by  the  cannibal  Caribs,  took  refuge  on 
the  rocks  of  the  cataracts, — a  mournful  place  of  abode,  in 
which  this  oppressed  race  perished,  together  with  its  lan- 
guage! (12)  In  the  most  inaccessible  portion  of  the  Raudal 
other  graves  of  the  same  character  are  met  with;  indeed  it  is 
probable  that  the  last  descendants  of  the  Atures  did  not 
become  extinct  untQ  a  much  more  recent  period.  There  still 
lives  and  it  is  a  singular  fact,  an  old  parrot  in  Maypures  which 
cannot  be  understood,  because,  as  the  natives  assert,  it  speaks 
the  language  of  the  Atures! 

We  left  the  cave  at  night&U,  after  having  collected, 
to  the  extreme  annoyance  of  our  Indian  guides,  several 
skulls  and  the  perfect  skeleton  of  an  aged  man.  One  of 
these  skuUs  has  been  delineated  by  Blumenbach  in  his  ad- 
mirable iiraniological  work;t  but  the  skeleton,  together  with 
a  large  portion  of  our  natural  history  collections,  especially  the 
entomological,  was  lost  by  shipwreck  off  the  coast  of  Africa 
on  the  same  occasion  when  our  friend  and  former  travelling 
companion,  the  young  Franciscan  monk,  Juan  Gonzalez, 
lost  his  life. 

As  if  nfith  a  presentiment  of  this  painful  loss,  we  turned 
from  the  grave  of  a  departed  race  with  feelings  of  deep  emo- 

*  This  subject  is  elaborately  discussed  in  Heeren's  various  works. — 
Ed. 

f  Blumenbach,  CoUecticmes  sua  Craniorum  diveraarum  gentium,  9te,, 
4to,  Getting.,  1798-1828.  -Ed. 


CATABACTS  OF  THB  OBIKOCO.  173 

tion.  It  was  one  of  those  dear  and  deliciously  cool  nights 
80  frequent  beneath  the  tropics.  The  moon  stood  high  in  the 
zenith,  encircled  by  a  halo  of  coloured  rings,  her  rays  gilding 
the  margins  of  the  mist,  which  in  well  defined  outline  hovered 
like  clouds  above  the  foaming  flood.  Innumerable  insects 
poured  their  red  phosphorescent  light  over  the  herb-covered 
surface,  which  glowed  with  living  fire,  as  thoi^h  the  starry 
canopy  of  heaven  had  sunk  upon  the  grassy  plain.  Climbing 
Bignonia,  fragrant  Vanillas,  and  golden-flowered  Banisterias, 
adorned  the  entrance  of  the  cave,  while  the  rustling  palm- 
leaves  waved  over  the  resting-place  of  the  dead. 

Thus  pass  away  the  generations  of  men!— thus  perish  the 
records  of  the  glory  of  nations !  Yet  when  every  emanation 
of  the  human  mind  has  faded — ^when  in  the  storms  of  time  the 
monuments  of  man's  creative  art  arc  scattered  to  the  dust— 
an  ever  new  life  springs  from  the  bosom  of  the  earth.  Un- 
ceasingly prolific  nature  unfolds  her  germs, — ^regardless 
though  sinfiil  man,  ever  at  war  with  himself,  tramples  beneath 
his  foot  the  ripening  fruit ! 


o    « 


ILLUSTBATIONS  AND  ADDITIONS. 

(1)  p.  154— "-4croM  that  pacific  arm  of  the  «ca." 

The  Atlantic  Ocean,  between  the  parallels  of  23^  south 
lat.  and  70^  north  lat.,  has  the  form  of  a  furrowed  longitudinal 
Yalley,  in  which  the  advancing  and  receding  angles  are  oppo- 
site to  each  other.  I  first  deyeloped  this  idea  in  my  work 
entided  Essai  d'un  Tableau  GSologique  de  VAnUrique  nUri- 
dionakf  which  was  published  in  the  Journal  de  Physique,  t. 
liii.  p.  61.*  From  the  Canary  Isles,  especially  from  21~ 
north  lat.,  and  23^  west  long.,  to  the  north-east  coast  of  South 
America,  the  surface  of  the  ocean  is  so  calm,  and  the  waves 
so  gentle,  that  an  open  boi^t  might  navigate  it  in  safety. 

(2)  p.  155— *' JFVe^A  springs  among  the  Islands  of  the  Antilles  J* 

On  the  southern  coast  of  the  Island  of  Cuba,  south-west  of 
the  harbour  of  Batabano,  in  the  Gulf  of  Xagua,  at  a  distance 
of  eight  to  twelve  miles  from  the  shore,  springs  of  fresh  water 
gush  from  the  bed  of  the  ocean,  probably  from  the  action  of 
hydrostatic  pressure.  The  jet  is  propelled  with  such  force 
that  boats  use  extreme  caution  in  approaching  this  spot,  which 
is  well  known  for  its  counter  current  producing  a  heavy 
swell.  Trading  vessels  sailing  along  the  coast,  which  do 
not  purpose  putting  into  port,  sometimes  visit  these  springs, 
in  order  to  provide  themselves,  in  the  midst  of  the  ocean,  with 
a  supply  of  fresh  water.  The  freshness  of  the  water  increases 
with  the  depth  fr*om  which  it  is  drawn.  River  cows  {Tri- 
checus  manati),  which  do  not  generally  inhabit  salt  water,  are 
frequently  killed  here.  This  singular  phenomenon  (the  fresh 
springs),  of  which  no  mention  had  hitherto  been  made,  was 
most  accurately  investigated  by  my  friend,  Don  Francisco 
Lemaur,  who  made  a  trigonometrictd  survey  of  the  Bahia  de 
Xagua.  I  did  not  myself  visit  Xagua,  but  remained  in  the 
insular  group  situated  further  to  the  south  (the  so-called 
Jardines  del  Rey)^  to  make  astronomical  determinations  of 
their  latitude  and  longitude. 

(3)  p.  155 — ^^  Ancient  rocky  harrier y 

Columbus,  whose  unwearied  spirit  of  observation  was  di- 
•  Gilbert's  Annalen  der  Physih,  bd.  xvi.  1804,  s.  894—449. 
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reoted  on.  eyery  side,  proposes  in  hm  letters  to  the  Spanish 
monarchs,  a  geognostic  hypothesis  regarding  the  configpira- 
tion  of  the  larger  Antilles.  Being  ^ly  impressed  with  the 
idea  of  the  strength  of  the  Equinoctial  current,  which  has  often 
a  westexly  direction,  he  ascribes  to  it  the  disintegration  of  the 
group  of  the  smaller  Antilles,  and  the  siogularly  lengthened 
configuration  of  the  southern  coasts  of  Porto  Rico,  Haiti,  Cuba, 
and  Jamaica,  all  of  which  follow  almost  exactly  the  direction  of 
parallels  of  latitude.  On  his  third  voyage  (from  the  end  of 
May,  1498,  to  the  end  of  November,  1500),  when,  from  the 
Boca  del  Drago  to  the  Island  of  Margarita,  and  afterwards 
from  that  island  to  Haiti,  he  felt  the  whole  force  of  the  equi- 
XMX^al  current,  ^'  that  moTement  of  the  waters  which  accOTds 
with  the  movement  of  the  heavens— morimtim/d  de  los  delos" 
he  says  expressly  that  the  violence  of  the  current  has  torn  the 
Island  of  Trinidad  from  the  mainland.  He  refers  the  sove- 
reigns to  a  chart  which  he  sends  them — a  "  jotn^ra  de  la 
Herra,**  drawn  by  himself,  to  which  frequent  reference  is  made 
in  the  celebrated  lawsuit  against  Don  Diego  Colon  respecting 
the  rights  <^  the  first  Admiral.  "  £s  la  carta  de  marear  y 
figura  que  hizo  el  Almirante  seiLalando  los  rumbos  y  vientos 
por  los  quales  vino  a  Faria»  que  dicen  parte  del  Asia.''* 

(4)  p.  156— "-4croM  the  snow-croumed  ParopanismJ* 

In  IModorus'  description  of  the  Paropanisus,t  we  seem  to 
recognise  a  delineation  of  the  Peruvian  chain  of  the  Andes. 
The  army  passed  through  inhabited  districts  in  which  snow 
daily  M! 

(5)  p.  156 — '^fferrera  m  his  Decades J^ 

Histaria  general  de  las  Indias  OccidentaleSj  Dec.  i.  lib.  iii. 
cap.  12  (ed.  1601,  p.  106);  Juan  Batista  Mufioz,  Hietoria  del 
Nuevo  Mimdoy  lib.  vi.  o.  31,  p.  301;  Humboldt,  JExamen 
Qrii,^  t,  iii.  p.  111. 

(6)  p.  158 — "I%tf  Sources  of  the   Orinoco  have  never  been 

visited  hy  anff  EuropeanJ^ 

Thus  I  wrote  respecting  these  sources  in  the  year  1807,  in 

*  STaTanreteb  Vioffee  y  Deecftxbrimientoa  qtie  Mciiron  por  mar  los 
Mspanolee,  1  i  pp.  258,  260;  t.  iii.  pp.  5S9,  58T. 
t  Biodor.  Bicul.,  lib.  zva  p.  553  (Bhod<m) 
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the  first  edition  of  the  Ansichien  der  Natur,  and  I  repeat  with 
equal  truth  the  same  statement  after  an  interval  of  forty-one 
years.  The  travels  of  the  brothers  Robert  and  Bidiard 
Schombui^k,  so  important  in  reference  to  all  departments  of 
natural  science  and  geography,  have  established  other  and 
more  interesting  fiicts;  but  the  problem  of  the  situation  of 
the  sources  of  the  Orinoco  has  been  only  partially  solved 
by  Sir  Eobert  Schomburgk.  M.  Bonpland  and  myself  ad- 
vanced from  the  west  as  far  as  Esmeralda,  or  the  con- 
fluence of  the  Orinoco  with  the  Guapo ;  and  I  was  enabled, 
by  the  aid  of  well-attested  information,  to  describe  the 
upper  course  of  the  Orinoco  to  above  the  mouth  of  the 
Gehette,  and  to  the  small  waterfoll  (Raudal)  de  los  Gua- 
haribos.  From  the  east  Sir  Robert  Schomburgk,  proceed- 
ing from  the  mountains  of  the  Majonkong  Indians,  the 
inhabited  portion  of  which  he  estimated  by  the  boiling  point 
of  water  to  be  3517  feet  in  height,  succeeded  in  reaching  the 
Orinoco  by  the  Padamo  River,  which  the  Majonkongs  and 
Guinaus  (Guaynas?)  call  Paramu.*  I  had  placed  this  con- 
fluence of  the  Padamo  with  the  Orinoco  in  my  Atlas,  in 
3°  12'  N.  lat.,  and  65°  46'  W.  long. .  but  Schomburgk  found  it 
by  direct  observation  in  2°  53^  lat.  and  65''  48'  W.  loi^.  The 
main  object  of  this  traveller's  journey  was  not  *  natural 
histoiy,'  but  the  solution  of  the  prize  question  proposed  by 
the  Royal  Geographical  Society  of  London,  in  November, 
1834,— on  the  connection  of  the  coast  of  British  Guiana  with 
the  easternmost  point  which  I  had  reached  on  the  Upper  Ori- 
noco. After  imdergoing  many  sufferings,  this  object  was  tho- 
roughly achieved.  Robert  Schomburgk  reached  Esmeralda, 
with  his  instruments,  on  the  22nd  of  February,  1839.  His 
determinations  of  the  latitude  and  longitude  of  the  place 
agreed  more  closely  with  mine  than  I  had  anticipated.  Let  us 
here  allow  the  observer  to  speak  for  himself: — ^"  Words  are  in- 
adequate to  describe  the  feelings  which  overwhelmed  me  when 
I  sprang  on  shore.  My  object  was  attained;  my  observations, 
begun  on  the  coast  of  Guiana,  were  brought  into  connection 
with  those  of  Humboldt  at  Esmeralda,  and  I  freely  admit 
that  at  a  time  when  my  physical  powers  had  almost  entirely 
deserted  me,  and  when  I  was  surrounded  bv  dangers  and  dif- 
ficulties of  no  ordinary  kind,  the  recognition  which  I  hoped 

*  JleUen  in  Chiiana,  1841,  b.  448. 
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for  from  him,  was  the  sole  inducement  which  inspired  me 
with  a  fixed  determination  to  press  forward  towards  the 
goal  which  I  had  now  reached.  The  emaciated  figures  of 
my  Indian  companions  and  my  faithful  guides  proclaimed 
more  fully  than  any  words  could  do,  what  difficulties  we  had 
had  to  surmount,  and  had  surmounted/'  After  citing  ex- 
pressions so  gratifying,  I  must  be  permitted  to  subjoin 
the  opinions  I  expressed  regarding  this  great  undertaking 
promoted  by  the  Royal  Geographical  Society  of  London,  in  my 
Preface  to  the  German  edition  of  Robert  Schomburgk's  Ac- 
count of  his  Travels,  published  in  1841.  "  Immediately 
after  my  return  from  Mexico,  I  indicated  the  direction  and 
the  routes  by  wliich  the  imknown  portion  of  the  South 
American  Continent  between  the  sources  of  the  Orinoco,  the 
mountain  chain  of  Pacaraima,  and  the  sea-shore  near  Esse- 
quibo,  might  be  explored.  These  wishes,  so  strongly  expressed 
in  the  personal  narrative  of  my  journey,  have  at  length,  after 
the  lapse  of  nearly  half  a  century,  been  for  the  most  part 
fulfilled.  I  rejoice  that  I  have  been  spared  to  see  so  important 
an  enlargement  of  our  geographical  knowledge ;  I  rejoice  too  in 
seeing  a  courageous  and  well-conducted  enterprise,  requiring 
the  most  devoted  perseverance,  executed  by  a  young  man, 
to  whom  I  feel  bound  no  less  by  the  ties  of  similarity  of  pur- 
smtR  than  those  of  country.  These  circumstances  were  alone 
able  to  overcome  the  aversion  and  disinclination  which  I  en- 
tertain, perhaps  unjustly,  for  introductory  prefaces  by  a  dif- 
ferent hand  than  that  of  the  author  himself.  But  I  could 
not  resist  the  impulse  of  expressing  thus  publicly  my  sincere 
esteem  for  the  accomplished  traveller  who,  led  on  by  the 
meritorious  idea  of  penetrating  from  east  to  west,  from  the 
Valley  of  the  Essequibo  to  Esmeralda,  has  succeeded,  after 
five  years  of  efibrts  and  of  sufferings  (the  extent  of  which 
I  well  appreciate  from  my  own  experience),  in  attaining 
the  object  of  his  ambition.  Courage  for  the  sudden  accom- 
plishment of  a  hazardous  undertaking  is  easier  to  find,  and 
implies  lei^  inward  strength,  than  the  resolution  to  endure 
with  resignation  long-continued  physical  sufferings,  excited 
by  absorbing  mental  interest;  and  still  to  press  forward,  im- 
dlsmayed  by  the  certainty  of  having  to  retrace  his  steps 
undei-  equally  great  privations  and  with  enfeebled  powers. 
Serenity  of  mind,  which  is  almost  the  first  requisite  for  an 
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enterprise  in  inhospitable  regions,  a  passionate  love  for  any 
department  of  scientific  labour  (be  it  natural  history,  astro- 
nomy, hypsometrics,  or  magnetism),  a  pure  feeling  for  the 
enjoyment  which  nature  is  capable  of  imparting,  are  elements 
which,  when  they  combine  together  in  one  individual,  ensure 
Yaluable  results  m)m  a  great  and  important  journey." 

I  will  preface  my  consideration  of  the  question  of  the 
sources  of  the  Orinoco  with  my  own  conjectures  in  relation 
to  the  subject.  The  perilous  route  travelled  in  1739  by  the 
surgeon  Nicolas  Hortsmann,  of  Hildesheim;  in  1775  by  the 
Spaniard  Don  Antonio  Santos,  and  his  friend  Nicolas  Rodri- 
guez; in  1793  by  the  Lieutenant-Colonel  of  the  1st  Regiment 
of  the  Line  of  Fara,  Don  Francisco  Jos^  Rodriguez  Barata; 
and  (according  to  manuscript  maps,  for  which  I  am  indebted 
to  the  former  Portuguese  Ambassador  in  Paris,  Chevalier  de 
Brito)  by  several  English  and  Dutch  settlers,  who  in  1811 
travelled  from  Surinam  to  Para  by  the  portage  of  the  Rupu- 
nuri  and  by  the  Rio  Branco; — divides  the  terra  incognita  of 
the  Parime  into  two  unequal  parts,  and  serves  to  mark  the 
position  of  a  very  important  p<»nt  in  the  geography  of  those 
legions — ^viz.,  the  sources  of  the  Orinoco,  which- it  is  no 
longer  possible  to  remove  to  an  indefinite  distance  towards 
the  east,  without  intersecting  the  bed  of  the  Rio  Branco, 
which  flows  from  north  to  south  through  the  fluvial  district  of 
the  Upper  Orinoco;  while  this  portion  of  the  great  river  itself 
pursues  for  the  most  part  a  direction  from  east  to  west.  The 
Brazilians,  since  the  beginning  of  the  present  century,  have 
from  political  motives  manifested  a  vivid  interest  in  the  ex- 
tensive plains  east  of  the  Rio  Branco.*  Owing  to  the 
position  of  Santa  Rosa  on  the  Uraricapara,  whose  course  ap- 
pears to  have  been  pretty  accurately  determined  by  Portu- 
guese engineers,  the  sources  of  the  Orinoco  cannot  be  situated 
east  of  the  meridian  of  63°  8'  west  long.  This  is  the  eastem 
liniit  beyond  which  they  cannot  be  placed,  and  taking  into  con- 
fiideration  the  state  of  the  river  at  the  Raudal  de  los  Gua- 
liaribos  (above  Cafio  Chiguire,  in  the  country  of  the  strikingly 
fiur-skinned  Gtiaycas  Indians,  and  52^  east  of  the  great  Cerro 

•  gee  the  ICemoir  which  I  drew  up  at  tiie  reqneat  of  the  Poitiigueai 
Qovemment^  in  1S17,  **  Sur  la  feeaiion  dea  limUei  dea  Cfuyamea  I^raa^ 
faUe  et  Portu^putise"  Schoell,  Archive*  hittorigues  a  politiquetf  am 
JtecueU  de  JPtScc*  cfflciellea,  M&moires,  due.  t.  i.  1818,  pp.  48 — 58. 
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Duida),  it  ap^ars  to  me  probable  that  the  Orinooo  in  its 
upper  part  does  not  extend,  at  the  utmost,  beyond  the  meri- 
dian of  64°  8^  west  long.  This  point  is,  aooording  to  mv 
combinations,  4°  12^  west  of  the  little  lake  of  Amucu,  which 
was  reached  by  Sir  Robert  Schomburgk. 

I  will  now  detail  the  conjectures  of  that  traveller,  after 
having  first  given  my  own  earlier  ones.  Aoeovding  to  him 
the  course  of  the  Upper  Orinooo,  to  the  east  of  Esme- 
ralda, is  directed  from  south-east  to  north- we«t;  my  estima- 
tions of  latitude  for  the  mouths  of  the  Padamo  and  the 
Oehette  appear  to  be  respectively  19^  and  S&  too  smalL 
Schomburgk  conjectures  that  the  sources  of  the  Orinooo 
are  situated  in  lat.  2°  d(/,  and  the  fine  *'  Map  ci  GuayaiULv 
to  illustrate  the  route  of  R.  H.  Schombur^,"  which  accom- 
panies the  splendid  English  work  entitled  y$mo§  m  the  Jnie^ 
rior  of  Guiana,  places  its  geographical  sources  in  64°  M 
west  long.,  t.6.,  1°  6^  west  of  Esmeralda,  and  only  48^  of 
longitude  nearer  to  the  Atlantic  tiian  I  had  determined  the 
position  of  this  point.  Astronomical  oombinatioDS  led  Schom- 
buigk  to  place  the  mountain  of  Maravaca,  which  is  about  ten. 
thousand  feet  high,  in  3°  41'  lat  and  65°  48^  west  long.  The 
Orinoco  was  scarcely  three  hundred  yards  wide  near  the 
mouth  of  the  Padamo  or  Paramii,  and  more  to  the  west,  where 
it  expands  to  a  width  of  from  four  to  six  hundred  yards,  it 
was  so  shallow,  and  so  fuU  of  sandbanks,  that  the  expedition 
was  obliged  to  dig  channels,  as  the  river  bed  was  only  fifteen 
inches  deep.  Fresh-water  dolphins  were  still  to  be  seee 
in  great  numbers  everywbere— a  phenomenon  which  the 
zoologists  of  the  eighteenth  century  would  not  have  expected 
to  find  in  the  Orinoco  and  the  Ganges. 

(7)  p.  158—^'  The  most  luxurious  product  of  a  tropiotd 

cUmater  * 

The  BerthoUetia  excelsm  (Juvia),  of  the  fiuenily  of  Myrtaeece 
(and  placed  in  Richard  Schomburgk's  proposed  division  of 
Lecythide®),  was  first  described  in  Plantes  Equinowitdes^ 
t.  i.  1808,  p.  122,  tab.  86.  This  colossal  and  magnificent 
tree  offers,  in  i^e  perfect  development  of  its  cocoa-like,  round, 
dose-grained,  woody  fruit,  indiosing  the  three-comered  and 
also  woody  seed-vessels,  the  most  remarkabie  example  of 
luxuriant  organic  development.    The  Bertho^letia  grows  in 

N  2 
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the  forests  of  the  Upper  Orinoco,  between  the  Padamo  anu. 
the  Ocamu,  in  the  yieinity  of  the  mountain  of  Mapaya,  as 
well  as  between  the  rivers  Amagnaca  and  Gehette.* 

(8)  p.  158—'^  Grass  stalks^  whose  joints  mecLsure  upwards  of 

eighteen  feet  from  hnot  to  knoty 

Robert  Schomburgk,  when  visiting  the  small  moimtainons 
comltry  of  the  Majonkongs,  on  his  route  to  Esmeralda,  was 
fortunate  enough  to  determine  the  species  of  Arundinaria, 
which  furnishes  the  material  for  these  blowing-tubes.  He 
says  of  this  plant:  '*  It  grows  in  large  tufts,  like  the  bambusa; 
the  first  joint  rises,  in  the  old  cane,  without  a  knot,  to  a 
height  of  from  16  to  17  feet  before  it  begins  to  bear  leaves. 
The  entire  height  of  the  Arundinaria,  growing  at  the  foot  of 
the  great  mountain-duster  of  Maravaca,  is  from  30  to  40  feet, 
with  a  thickness  of  scarcely  half  an  inch  in  diameter.  The 
top  is  always  inclined;  and  this  species  of  grass  is  peculiar  to 
the  sandstone  mountains  between  the  Yentuari,  the  Paramu 
(Padamo),  and  the  Mavaca.  The  Indian  name  is  Curata,  and, 
therefore,  from  the  excellence  of  these  celebrated  long  blowing- 
tubes,  the  Majonkongs  and  Guinaus  of  these  districts  have 
acquired  the  name  of  the  Curata  nation,  "f 

(9)  p.  159 — ^^  Fabulous  origin  of  the  Orinoco  from  a  lake  J** 

The  lakes  of  tiiese  regions  (some  of  which  are  wholly 
imaginary,  while  the  real  size  of  others  has  been  much  exag- 
gerated by  theoretical  geographers)  may  be  divided  into  two 
groups.  The  first  of  these  groups  comprise  those  situate 
between  Esmeralda  (the  most  easterly  mission  on  the  Upper 
Orinoco),  and  the  Eio  Branco ;  to  the  second,  belong  the  lakes 
presumed  to  exist  in  the  district  between  the  Rio  Branco  and 
French,  Dutch,  and  British  Guiana.  This  generalview,  of 
which  travellers  should  never  lose  sight,  proves  that  the  ques- 
tion of  whether  there  is  another  Lake  Parime  eastward  of  the 
Rio  Branco,  besides  the  Lake  Amucu,  seen  by  Hortsmann, 
Santos,  Colonel  Barata,  and  Schomburgk,  has  nothing  whatever 
to  do  with  the  problem  of  the  sources  of  the  Orinoco.  As 
the  name  of  my  distinguished  friend  the  former  Director 
of  the  Hydrographic  Ofiice  at  Madrid,  Don  Felipe  Bauza,  is 

*  RekUbion  hiMtorique,  t.  ii.  pp.  474—496,  568 — 562. 
f  Reisen  in  Quiana  und  am  Orinoko,  451. 
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of  great  weight  in  questions  of  geography,  the  impartiality 
which  ought  to  influence  every  scientific  investigation  makes 
it  incumbent  on  me  to  mention  that  this  learned  man  was 
inclined  to  the  view  that  there  must  be  lakes  west  of  the 
Itio  Branco,  at  no  great  distance  from  the  sources  of  the 
Orinoco.  He  wrote  to  me  from  London  shortly  before  his 
death,  '*  I  wish  you  were  here  that  I  might  converse  with 
you  respecting  the  geography  of  the  Upper  Orinoco,  which 
has  occupied  you  so  much.  I  have  been  fortunate  enough  to 
rescue  from  entire  destruction  the  papers  of  the  General  of 
Marine,  Don- Jos4  Solano,  Either  of  the  Solano  who  perished  in 
so  melancholy  a  manner  at  Cadiz.  These  documents  relate  to 
the  settlement  of  the  boimdary  line  between  the  Spaniards  and 
Portuguese,  with  which  Solano  had  been  charged  since  1 764, 
in  conjunction  with  the  Escadre  Chef  Yturriaga  and  Don 
Vicente  Doz.  In  all  these  plans  and  sketches  I  find  a  Laguna 
Farime  sometimes  as  a  source  of  the  Orinoco,  and  sometimes 
as  wholly  detached  from  it.  Are  we  then  to  assume  that 
there  is  another  lake  further  eastward  to  the  north-east  of 
Esmeralda?*' 

Loffing,  the  celebrated  pupil  of  Linnaeus,  accompanied  the 
last-named  expedition  to  Cumana  in  the  capacity  of  botanist. 
He  died  on  the  22nd  of  February,  1756,  at  the  mission  of 
Santa  Eulalia  de  Murucuri  (somewhat  to  the  south  of  the 
confluence  of  the  Orinoco  and  Caroni),  after  traversing  the 
missions  on  the  Firitu  and  Caroni.  The  documents  of  which 
Bauza  speaks  are  the  same  as  those  on  which  the  greats  map 
of  De  la  Cruz  Olmedilla  is  based.  They  have  served  as  the 
foundation  of  all  the  maps  of  South  America,  which  appeared 
in  England,  France,  and  Germany,  before  the  end  of  the  last 
century;  and  have  also  served  for  the  two  maps  executed  in 
1756  by  Father  Caalin,  the  historiographer  of  Solano's  ex- 
pedition, and  by  M.  de  Surville,  Keeper  of  the  Archives  in 
the  Secretary  of  State's  Office  at  Madnd,  who  was  but  an  im- 
skilful  compiler.  The  contradictions  aboimding  in  these 
maps  show  the  little  reliance  that  can  be  placed  on  the  results 
of  this  expedition.  Nay  more.  Father  Caulin,  above  referred 
to,  acutely  details  the  circumstances  which  gave  rise  to  this 
fable  of  the  lake  of  Farime ;  and  the  map  of  Surville,  which 
accompanies  his  work,  not  only  restores  this  lake,  imder 
the  name  of  the  White  Lake,  and  the  Mar  Dorado,  but  indi- 
cates another  smaller  one,  from  which  flow  partly  by  means 
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of  collateral  branc]ie8»  the  Oinoco,  Siapa,  and  Ocamo.     I  was 
able  to  coimnce  myself  on  the  spot  of  the  following  &cts  well 
known  in  the  missions;  that  tk>n  Jos^   Solano  did  not  do 
more  than  cross  the  cataracts  of  Atuxes  and  Maypures ;  that 
he  did  not  reach  the  confluence  of  the  Guayiare  and  the 
Orinoco  in  4°  S'  north  lal,  and  6S°  9^  west  long.;  and  that 
the  astronomieal  instruments  of  the  boundary  expedition  were 
BeiHier  carried  to  the  isthmus   ci  the  Pimichin  and  the  Eio 
Negro,  nor  to  the  Cassiquiare;  and  even  on  the  Upper  Orinoco, 
Bot  beyond  the  mouth  of  the  Atabapo.     This  vast  extent 
of  territory  was  not  made  the  scene  of  any  aecurate  obserya- 
tions  before  jny  jowcnej^  and  has  subeeq|Uently  to  Solano's 
expedition  been  trayersed  only  by  s(Hne  few  soldiers  who  had 
been  sent  on.  exploring  expeditions;  whille  Don  Apdinario  de 
Fuente,  whose  journal  I  obtained  horn  the  arehiyes  of  the- 
proyxBce  of  Chdxos,  has  gathered  without  diseriminatk}n  eyery- 
thiBg  from  Hie  fallacious  narratiyes  of  the  Indians  that  could 
flatter  the  credulity  of  the  Croyemor  Centurion.    No  member 
of  the  expedition  had  seen  a  lake,  and  Don  Apdlinario  was 
unable  to  advance  beyond  the  Cerro  Yumarique  and  Gehette* 
Although  a  line  of  separation,  formed  by  the  basin  of  the 
Bio  Branco,  is  now  established  throughout  tiie  whole  extent  of 
the  country,  to  which  we  are  desirous  of  directing  the  inquiring 
SBBal  of  trayellers,  it  must  yet  be  admitted,  that  our  geo-> 
graphical  knowledge  of  the  cdstrict  west  of  this  yalley  between 
62^  and  66°  long.,  has  made  no  advance  whatever  for  at  least 
ft  century.     The  repeated  attempts  made  by  the  Government 
of  Spanish  Guiana  since  the  expeditions  of  Iturriaand  Solano,, 
to  reach  and  to  pass  over  the  Pacaraima  Mountains,  have 
been   attended  by  very  imimportant  results.      When   the 
Spaniards,  m  proceeding  to  the  missions  of  the  Cataloman 
capuchins  of  Barceloneta,  at  the  confluence  of  the  Caroni  and 
the  Bio  Paragua,  ascended  the  last-named  river  southward  to 
its  junctiQai  with  the  Paraguamusi,  they  founded  at  this 
point   the   mission  of   Guirion,  which,  at   first,    bore   the 
pompous  appellation  o£  Ciudad  de  Guirion.     I  place  it  in 
about   4°  3(r  north  latitude.     From  thence  the  Governor 
Centurion,  in  consequence  of  the  exi^erated  accounts  given 
by  two  Indian  chiefe,  Paranacare  and  Arimuicapi,  respect- 
ing the  powerful  tribe  of  the  Ipurucotos,  was  excited  to 
search  for  ^El  D(n»do,'  and  in  carrying  what  were  then 
called  spiritual  conquests  still  further,  ibuinded, .  beycmd  the 
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Pacaraima  MountftiiMK  the  two  -villages  of  Santa  Roaa  and 
San  Bautista  de  Candacacla.  The  fonner  waa  situate  otk 
the  upper  eaatem  bank  of  the  Urarieapara,  a  tributary  o£ 
the  Urarieuera,  which  I  find  in  the  journal  of  Rodriguez  under 
the  name  of  the  Bio  Curarieara;  the  latter,  at  from  24  to  28i 
miles  further  east-south-east.  The  astronomo-geographer  of 
the  Portuguese  Boundary  Commission,  Captain  Don  Antonio 
Pires  de  Sylva  P(mte8  Leme,  and  the  Captain  of  Engineers,  Do& 
Bicardo  iVuico  d'Aboeida  de  Serra»  who  between  1787  and 
1804,  surveyed  with  the  greatest  eare  the  whole  course  of  the 
Bio  Braneo  and  its  upper  tributaries,  call  the  most  westara 
part  of  the  Uraricapara,  *'  The  Valley  of  Inundation/'  They 
place  the  Spanish  mission  of  Santa  Bosa  in  8°  46^  north  ]at« 
and  mark  Uie  route  that  leads  from  thence  northward  across 
the  mountain  chain  to  the  Cano  Anocai»ra,  a  branch  of  tha 
ParagwamuBi,  which  forms  a  connecting  passage  between  the 
"basin  of  the  Bio  Braneo  and  that  of  the  Caroni.  Two  mapa 
of  these  Portuguese  officers,  embracing  all  the  details  of  the 
tr^cHnetrical  survey  of  the  bends  of  the  Bio  Braneo,  the 
Urarieuera,  the  Tacutu,  and  the  Mahu,  were  most  kindly 
eommimicated  to  Colonel  Lapie  and  myself  by  the  Count  o 
linhares.  These  valuable  unpublished  documents,  of  which 
I  have  availed  myself,  are  still  in  the  hands  of  the  learned 
geographer,  who  long  since  b^an  to  have  them  engraved  at 
his  own  expense,  like  Poirtuguese  sometimes  caU  the  whole 
<^  the  Bio  Braneo  by  the  name  of  Bio  Parime,  and  sometimes 
limit  this  appeQation  to  one  branch  only,  the  Urarieuera,  some- 
what below  the  Caiio  Mayari  and  above  the  old  misaon  of  San 
Antoniov  As  the  words  Parofftta  and  Parime  alike  imply  water, 
great  water,  lake,  and  sea,  we  cannot  wonder  at  finding  them 
so  often  repeated  among  tribes  livii^  at  great  distances 
from  each  other;  as^  for  instance,  by  the  Omaguas  on  the 
Upper  Maxanon,  by  the  Western  Guaranis,  and  by  the 
Caribs.  In  all  parts  <^  the  world,  as  I  have  already  re- 
maricedy  large  rivers  are  called  by  those  who  live  on 
their  bonks  **^  tbe  Biver,''  without  any  specific  denominaticm. 
Paragua,  the  name  of  a  branch  of  the  Caroni,  is  also  the  term 
applied  by  the  natives  to  the  Upper  Orinoco.  The  name 
Qnnucu  is  Tamanakish;  and  Diego  de  Ordaa  first  heard  ik 
used  in  the  year  1531,  when  he  ascended  to  the  mouth  of  the 
Md»,    Besides  the  Valley  of  Inundation  above  mentioned 
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we  find  other  large  pieces  of  water  between  the  Kio  Xumnru 
and  the  Parime.  One  of  these  bays  is  a  branch  of  the  Tacutu, 
and  the  other  of  the  Uraricuera.  Even  at  the  base  of  the  Faca- 
raima  Mountains  the  rivers  are  subject  to  great  periodical 
overflowings;  and  the  Lake  Amucu,  of  which  we  shall  subse- 
quently speak  more  fully,  exhibits  exactly  the  same  character 
at  the  commencement  of  the  plains.  The  Spanish  missions, 
-Banta  Rosa  and  San  Bautista  de  Caudacacla,  or  Cayacaya, 
founded  in  the  years  1770  and  1773,  by  the  Governor  Don 
Manuel  Centurion,  were  destroyed  before  the  close  of  the  last 
century;  and  since  that  time,  no  new  attempt  has  been  made 
to  advance  from  the  basin  of  the  Caroni  to  the  southern 
decHvity  of  the  Pacaraima  Mountains. 

The  territory  east  of  the  valley  of  the  Bio  Branco  has  of 
late  years  been  made  the  subject  of  several  successful  explor- 
ations. Mr.  Hillhouse  navigated  the  Massaruni  as  £ur  as  the 
Bay  of  Caranang,  whence,  as  he  says,  a  path  woidd  lead 
the  traveUer,  in  two  days,  to  the  source  of  the  Massaruni; 
and,  in  three  days,  to  the  tributaries  of  the  Bio  Branco. 
With  respect  to  the  windings  of  the  great  river  Massaruni, 
described  by  Mr.  Hillhouse,  he  himself  observes,  in  a  letter 
addressed  to  me  from  Demerara,  1st  January,  1831,  that 
^*  the  Massaruni,  reckoning  from  its  sources,  flows  first  to  the 
west,  then  for  one  d^ree  of  latitude  to  the  north;  afterwards 
nearly  200  miles  eastward;  and,  finally,  to  the  north  and 
north-north-east  till  it  merges  in  the  Essequibo."  As  Mr. 
Hillhouse  was  unable  to  reach  the  southern  declivity  of  the 
Pacaraima  chain,  he  was  not  acquainted  with  the  Amucu  Lake ; 
and  he  says  himself,  in  his  printed  report,  that  ''from  the 
accounts  given  him  by  the  Accaouais,  who  are  continually 
traversing  the  country  between  the  shore  and  the  Amazon 
Biver,  he  is  convinced  there  is  no  lake  in  this  district."  This 
assertion  occasioned  me  some  surprise,  as  it  was  directly 
opposed  to  the  views  I  had  previously  formed  regarding  the 
I^e  Amucu,  from  which  flows  the  Cano  Pirara,  according  to 
the  accoimts  given  by  the  travellers  Hortsmann,  Santos,  and 
Bodriguez  (and  which  had  inspired  me  with  the  more  confi- 
dence, because  they  entirely  coincide  with  the  recent  Portu- 
guese manuscript  charts).  Finally,  after  five  years  of  expec- 
tation, Schomburgk's  journey  has  removed  all  &rther  doubt. 

**  It  is  difficult  to  believe,"  says  Mr.  Hillhouse,  in  his  inte- 
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resting  memoir  on  the  Massaruni,  ''that  the  tradition  of  a 
large  inland  sea  is  wholly  unfoimded.  According  to  my 
views,  the  following  circumstance  may  have  given  rise  to  the 
belief  in  the  existence  of  the  fabulous  lake  of  the  Parime.  At 
some  distance  from  the  rocky  fall  of  Teboco  the  waters  of  the 
Massaruni  present  to  the  eye  as  little  motion  as  the  calm 
surface  of  a  lake.  If  at  a  more  or  less  remote  period  the  hori- 
zontal granitic  strata  of  Teboco  had  been  totally  compact  and 
without  fissures^  the  waters  must  have  been  at  least  50  feet 
above  their  present  level,  and  there  would  have  been  formed 
an  immense  lake  10  or  12  miles  in  width,  and  1500  or  2000 
miles  in  length."*  The  extent  of  this  supposed  inundation 
is  not  the  only  reason  which  prevents  me  from  acceding  to  this 
explanation;  for  I  have  seen  plains  (Llanos),  where,  during  the 
rainy  season,  the  overflowing  of  the  tributturies  of  the  Orinoco 
annually  covered  a  stirface  of  6400  square  miles.  The  laby- 
rinth of  ramifications  between  the  Apure,  Arauca,  Capanaparo, 
and  Sinaruco  (see  maps  17  and  18  of  my  Physical  Atlas),  is 
then  wholly  lost  sight  of;  the  configuration  of  the  river  beds 
can  no  longer  be  traced,  and  the  whole  appears  like  one  vast 
lake.  But  the  locality  of  the  fabulous  Dorado,  and  of  the 
Lake  Parime,  belongs  historically  to  quite  a  different  part  of 
Ouiana,  namely,  that  lying  south  of  the  Pacaraima  mountains. 
This  myth  of  the  White  Sea  and  of  the  Dorado  of  the  Parime,, 
has  arisen,  as  I  endeavoured  thirty  years  ago  to  show  in 
another  work,  from  the  appearance  of  the  micaceous  rocks  of 
the  Ucucuamo,  the  name  Rio  Parime  (Rio  Branco),  the  inun- 
dations of  the  tributaries;  and  especially  from  the  existence  of 
the  lake  Amucu,  which  is  in  the  neighbourhood  of  the  Rio 
Rupunuwini  (Rupunuri),  and  is  connected  by  means  of  the 
Pirara  with  the  Rio  Parime. 

I  have  had  much  pleasure  in  finding  that  the  travels  of 
Sir  Robert  Schomburgk  have  fiiUy  corroborated  these  early 
views.  The  section  of  his  map  which  gives  the  course  of  the 
Essequibo  and  of  the  Rupunmi  is  quite  new,  and  of  great 
importance  in  a  geographical  point  of  view.  It  places  the  Paca- 
raima chain  between  3°  52'  and  4°  north  lat.,  while  I  had  given 
its  mean  direction  from  4°  to  4°  10'.  The  chain  reaches  the 
confluence  of  the  Essequibo  and  Rupunuri  in  3°  57'  north  lat., 
and  58°  1'  west  longitude;  I  had  placed  it  half  a  degree  too 
•  NouvdUt  AnncUet  des  Vayctges,  1830,  Sept.  p.  316. 
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Spunuxd.  according  to  ^^P^^  Ru^uW  «ud 

and  gives  M  *»>«,  sy^'^T'^ ,^'Sirdiffi^ ilxe  Carib 
OoununT.  which  have  ansen  from  the  dimcuiiy  «i= 

ffi"^'  lese  distriets  &.d  i^  P'^"^  J^ti^ 
«,"  Th*.  ixMition,  of  the  lake  Annicu  and  itt  '«^'*^ 
J\he^^rS^u)  Ld  Tacutu  (Ta-to)  «««ee^  P«; 


sgarnJTig 


for  wMle  he  places  it  in  d  4^  ,  a  y"™~:~  ^_  Anuicu  with, 
the  Cafio  Piiaia  (Piiarara)  which  ^f^^^^t;^^  not  to 
the  Rio  Bianco,  flows  from  it  towards  the  f  "^^^^'^the 
the  west  as  I  had  i«arked  it.  ,Tt^Sd>ara.^^m^^^ 
sources  of  which  Hartsmaiin  placed  to  ^J^^"^  Se  Siparuni 
Ucucuamo  near  a  fine  mine  rf  rod.  «y»t^.  f  ^^^T^ 

of  Schomburgk's  map.  ^His  ^^f^  "^^T  ^r^^ 
the  Portueuese  geographer  Pontes  Leine,   ana  is  "T .  ^._-„ 
of  the  K^urfwSlies  the  nearest  to  the  1^%^^^ 
The  foUowing    remarks   from  the  report  erf   Six   J^^ 
Schomburgk  tte>w  some  light  on  the   subject  S^^^^^ 
«  The  lakl  of  Amucu,"  says  this  traveUar,  "  is  ^"^.^^ 
the  nucleus  of  the  Lake  of  Parime  and  of  ^  supposed  AV^te 
Sea.     In  December  and  January,  when  we  visited  it,  iiwmj 
scarcely  a  mfle  in  length,  and  was  half  covered  ^^^/^fr^ft 
The  same  observation  occurs  on  D'Anvillfi'a  map  at  ^ '?**• 
"  The  Pirara  flows  from  the  lake  to  the  W.N.W.  of  th^Indiaa 
village  <rf  Pirara  and  fells  into  the  Maou  or  Mahu.     ^^*^  ^^ 
named  river  rises,  according  to  the  iuformatiem  given  me,  nortft 
of  the  ridge  of  the  Pacaraima  mountains,  which  in  their  eastern 
portion  do  not  attain  a  greater  elevation  than  about  1600  feet. 
The  sources  of  the  river  are  on  a  plateau,  from  whence  it 
is  precipitated  in  a  beautifal  waterfall,  known  as  the  Corona. 
We  were  on  the  point  of  visiting  this  feOl,  when  on  th^  third 
day  of  our  excursion  to  Ihe  mountains,  the  indisposition  of 
one  of  my  companions  compelled  me  to  return  to  the  station  at 
the  lake  Amucu.     The  Mahu  has  black  coflfee-coloured  water, 
and  its  current  is  more  impetuous  than  that  of  the  Rupunuii. 
to  the  mountains  through  which  it  pursuea  its  course  it  ifi 
about  60  yards  in  breadth.     Its  environs  are  here  extremely 

wv?^^!?"*®'   -'^^^  ^^^y  «  ^ell  as  the  bank  of  the  Buroburo^ 
wnicn  flows  into  the  Siparuni,  are  inhabited  by  the  Macusis. 
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In  April  the  whc»le  SftTumahs  aie  orvrflttwcd,  and  tbcA 
present  the  peculiar  phenoimeBon  of  the  waters  belenguig  to 
two  different  riyer  bostas  coiiningiiTig  together.  It  is  pro- 
bable that  the  vast  extent  of  this  temporary  jmmdatioa  may 
haTe  given  rise  to  the  fiible  of  the  lake  of  Parime.  During 
the  lainy  season  a  water  communication  is  foraaed  in  thexnte- 
xior  of  the  eountry  between  the  Essequiboy  the  Bio  Braaco, 
and  the  Gran  Para.  Some  groups  of  trees,  rising  like  Oases 
on  the  sand-hills  of  the  Savannaha»  present,  at  the  time  of 
the  imiwdatioa,  the  appearaaoe  of  iidands  scattered  over  a 
lake ;  and  these  are  without  doubt  the  Ipomucena  idands  of 
Don  Antonio  Santos." 

In  D^Anyille's  manuscripts,  whieh  his  heirs  kindly  allowed 
me  to  examine,  I  find  that  Hortsmann  of  Hildesheim,  who 
described  these  districts  with  great  care,  saw  a  second  Alpine 
lake,  whxdi  he  places  two  day's  journey  above  the  con* 
fiuence  of  the  Malm  with  the  Bio  Parime  (Tacutu?).  It  is 
a  black  water  lake,  situated  on  Hhe  summit  of  a  mountain. 
He  exj^dily  distinguishes  it  from,  tiie  lake  of  Amueu,  which 
be  describes  as  ^  eav&xd  with  rushes. "  The  descriptions  giren 
by  Hortsmann  and  Santos  coincide  with  the  Portuguese  manur 
script  maps  of  the  Marine  Bureau  at  Bio  Janeiro,  in  not 
indicatiBg  the  existence  of  an  uninterrupted  connection  be- 
tween the  Bupunuri  and  the  lake  of  Amucu.  In  D'AnTille's 
maps  of  South  America,  the  rivers  are  better  drawn  in  the 
first  edition  pabliahed  in  1748,  than  in  the  more  exten- 
sively circulated  one  of  1 760.  Schomburgk's  travels  fully  con- 
firm the  independence  of  the  basin  of  the  Bi^unuri  and 
Essequibo ;  but  he  draws  attention  to  the  fact  that,  during  the 
rainy  season,  the  Bio  Waa-Ekuru,  a  tributary  of  the  Bupunuri, 
is  in  connection  with  the  Cano  Firara.  Sudi  is  the  condition 
of  these  river-channels,  which  are  still  but  little  developed,  and 
almost  entirely  without  separating  ridges. 

The  Bupiuxuri  and  the  village  of  Anai^  3^  56'  north  latitude, 
58^  34'  west  longitude,  are  at  present  recc^niised  as  the  political 
boundaries  between  the  British  and  Braasman  domains  in  these 
desert  regions.  Sir  Bobert  Schomburgk  was  compelled  by 
severe  illness  to  make  a  protracted  stay  at  Anai.  He  bases 
his  chronometrical  determinations  of  the  position  of  the  lake 
of  Amucu  on  the  mean  of  many  limar  distances,  east  and 
^est,  which  he  measured  during  his  sojourn  at  Anai.     His 
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detemunations  of  longitude  for  these  points  of  the  Parime  are 
in  general  one  degree  more  east  thiui  those  in  my  map  of 
Colombia.  While  I  am  far  from  calling  in  question  the  result 
of  these  lunar  observations  taken  at  Anai,  I  may  be  allowed 
to  observe  that  the  calculation  of  these  distances  is  of  im- 
portance, when  it  is  desired  to  carry  the  comparison  from  the 
lake  of  Amucu  to  Esmeralda,  whidi  I  found  in  66°  19'  west 
longitude. 

llius  then  we  see  the  great  Mar  de  la  Pdrima,  (which  it  was 
so  difficult  to  remove  from  our  maps,  that  even  after  my  return 
from  America  it  was  still  supposed  to  be  160  miles  in  length,) 
reduced  by  recent  investigations  to  the  lake  of  Amucu,  mea- 
suring only  two  or  three  miles  in  circumference.  The  illu- 
sions entertained  for  nearly  two  hundred  years,  and  which  in 
the  last  Spanish  expedition,  in  1775,  for  the  discovery  of 
El  Dorado,  cost  several  hundred  lives,  have  finally  terminated, 
by  enriching  geography  with  some  few  results.  In  the  year 
1512  thousands  of  soldiers  perished  in  the  expedition,  imder- 
taken  by  Ponce  de  Leon,  to  discover  the  '*  Fountain  of  Youth," 
on  one  of  the  Bahama  Islands,  called  Binimi,  which  is  hardly 
to  be  found  on  any  of  our  maps.  This  expedition  led  to 
the  conquest  of  Florida,  and  to  the  knowledge  of  the  great 
oceanic  current,  or  gulf-stream,  which  flows  through  the 
Straights  of  Bahama.  The  thirst  after  gold,  and  the  desire  of 
rejuvenescence-*the  Dorado  and  the  Fountain  of  Youth-^^ 
stmiulated,  to  an  almost  equal  extent,  the  passions  of  man- 
kind. 

(10)  p.  161—^"  The  Piriguaoy  one  of  the  noblest  forma  of 

the  Palmr 

Compare  Humboldf^  Bonpland,  and  Eimth,  Nova  Genera 
Plantarumj  and  Plant,  aquinoct,,  t.  i.  p.  315. 

(11)  p.  171 — "  ITie  grave  of  an  extinct  race.^' 

During  my  stay  in  the  forests  of  the  Orinoco,  researches 
were  being  made,  by  royal  command,  in  reference  to  these 
bone-caves.  The  missionary  of  the  cataracts  had  been  falsely 
accused  of  having  discovered  in  these  caves  treasures  which 
the  Jesuits  had  concealed  there  prior  to  their  flight. 

(12)  p.  172—"  TfTien  his  langtiage  perished  with  him.^* 

The  parrot  of  the  Atures  has  been  made  the  subject  of  a 
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chaiming  poem  by  my  firiend  Professor  Ernst  Curtius,  the  tutor 
of  the  promising  yomig  Prince  Friedrick  Wilhehn  of  Prussia. 
The  author  will  foi^ye  me  for  closing  the  present  section  of 
the  "  Views  of  Nature"  with  this  poem,  which  was  not  de- 
signed for  publication,  and  was  communicated  to  me  By 
letter. 


THE  PARROT  OF  ATURES. 


"Where,  through  deserts  wild  and  dreary, 

Orinoco  dashes  on. 
Sits  a  Parrot  old  and  weary, 

like  a  sculptured  thing  of  stone. 

Through  its  rocky  barriers  flowing. 
Onward  rolls  the  foaming  stream ; 

Waving  palms  on  high  are  glowing 
In  the  sun's  meridian  beam. 

Ceaselessly  the  waves  are  heaving. 

Sparkling  up  in  antic  play; 
While  the  sunny  rays  are  weaving 

Rainbows  in  the  feathery  spray. 

Where  yon  billows  wild  are  breaking, 

Sleeps  a  tribe  for  evermore. 
Who,  their  native  land  forsaking. 

Refuge  sought  on  this  lone  shore. 

As  they  lived,  free,  dauntless  ever, 

So  the  brave  Aturians  died ; 
And  the  green  banks  of  the  river 

All  their  mortal  relics  hide. 

Yet  the  Parrot,  ne'er  forgetting 

Those  who  loved  him,  mourns  them  still; 
On  the  stone  his  sharp  beak  whetting, 

While  the  air  his  wailings  fill. 

Where  are  now  the  youths  who  bred  him, 
To  pronounce  their  mother  tongue,— 

Where  the  gentle  maids  who  fed  him. 
And  who  built  his  nest  when  young? 
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AH,  filasl  are  HfelecNB  lying, 
Stretch'd  upoa  their  msBy 

Nor  can  all  his  manrBim  csyiag, 
£*€r  airake  the  slnmbedng  dead. 

Still  he  calls  with  Toice  imploring. 
To  a  world  that  heeds  him  not; 
'  Nought  replies  but  waters  roaring— 
No  kind  sool  bewails  Ins  kt. 


Swift  the  savage  turns  his  rudder. 
When  his  eyes  the  bird  behold; 

None  e'er  saw  without  a  shudder 
That  Aturian  Parrot  old! 


I 


I 


rrt 


THE  ITOCTURNAL  LIPE  OP  ANIMALS 


PRIMEVAL  FOREST. 


If  the  feculty  of  appredaling  nature,  in  different  races  of 
man,  and  if  the  eharaeter  of  iAte  countries  tiiey  now  inhabit, 
or  haye  trayersed  in  their  earlier  migrations,  haye  more  or 
less  enriched  the  respective  languages  by  appropriate  terms, 
expressiye  of  the  forms  of  mountains,  the  state  of  yegetation, 
the  appearances  of  the  atmosphere,  and  the  contour  and 
grouping  of  the  clouds,  it  must  be  admitted  that  by  long 
use  and  literary  caprice  many  of  these  designations  haye  been 
-diyerted  from  the  sense  they  originally  bore.  Words  have 
gradually  been  regarded  as  synonymous,  which  ought  to  have 
remained  distinct;  and  languages  have  thus  lost  a  portion  of 
the  expressiveness  and  force  which  might  else  have  imparted 
a  physiognomical  character  to  descriptions  of  natural  scenery. 
As  an  evidence  of  the  extent  to  which  a  communion  wilii 
nature,  and  the  requirements  of  a  laborious  nomadic  life, 
may  enrich  langui^,  I  would  recall  the  abundance  of 
characteristic  denominations  employed  in  Arabic  and  Persian, 
to  distinguish  plains,  steppes,  and  deserts  (1),  according  as 
tiiey  are  entirely  bare,  covered  widi  sand,  or  intersected  by 
tabular  masses  of  rock;  or  as  they  are  diversified  by  spots 
of  pasture  land  and  extended  tracts  of  social  plants.  The 
tAd  Castilian  dialects  are  no  less  remarkable  (2)  for  the 
copiousness  of  their  terms  descriptive  of  the  physiognomy 
«C  mountains,  especially  in  reference  to  those  features  which 
recur  in  afl  regions  of  the  earth,  and  which  proclaim  afar 
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off  the  nature  of  tlie  rock.  As  the  decliyitles  of  the  Andes 
and  the  mountainous  parts  of  the  Canaries,  the  Antilles, 
and  the  Philippines,  are  all  inhabited  by  races  of  Spanish 
descent;  and  as  the  nature  of  the  soil  has  there  influ- 
enced the  mode  of  life  of  the  inhabitants  to  a  greater  de- 
gree than  in  other  parts  of  the  world,  excepting  perhaps  in 
the  Himalaya  and  the  Thibetian  Highlands;  so  also  the 
designations  expressiye  of  the  forms  of  mountains  in  trachytic, 
basaltic,  and  porphyritic  districts,  as  well  as  in  schistose, 
calcareous,  and  sandstone  formations,  haye  been  happily 
presei'ved  in  daily  use.  Under  such  circumstances,  newly 
formed  words  become  incorporated  with  the  common  stock. 
Speech  acquires  life  from  everything  which  bears  the  true  im- 
press of  nature,  whether  it  be  by  the  definition  of  sensuous 
impressions  received  from  the  external  world,  or  by  the  expres- 
sion of  thoughts  and  feelings  that  emanate  from  our  inner 
being. 

In  descriptions  of  natural  phenomena,  as  well  as  in  the 
choice  of  the  expressions  employed,  this  truth  to  nature 
should  be  especially  kept  in  view.  The  object  will  be  the 
best  attained  by  simplicity  in  the  narration  of  whatever  we 
have  ourselves  observed  and  experienced,  and  by  closely 
examining  the  locality  with  which  the  subject-matter  is  con- 
nected. Generalisation  of  physical  views,  and  the  enumera- 
tion of  residts,  belong  principally  to  the  study  of  the  Cosmos, 
which,  indeed,  must  still  be  regarded  as  an  inductive  science ; 
but  the  vivid  delineation  of  organic  forms  (animals  and 
plants,)  in  their  picturesque  and  local  relations  to  the  multi- 
form surface  of  the  earth,  although  limited  to  a  small  section 
of  terrestrial  life,  still  affords  materials  for  this  study.  It 
acts  as  a  stimulus  to  the  mind  wherever  it  is  capable  of 
appreciating  the  great  phenomena  of  nature  in  an  eesthetie 
point  of  view. 

To  these  phenomena  belongs  especially  the  boundless  forest 
district  which,  in  the  torrid  zone  of  South  America,  ooo^ 
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connects  the  river  basins  of  the  Orinoco  and  the  Amazon. 
This  region  deserves,  in  the  strictest  sense  of  the  word,  to 
be  called  a  primevctl  forest— a  term  that  has,  in  recent  times, 
been  so  frequently  misapplied.  Primeyal  (or  primitiye),  as 
applied  to  a  forest,  a  nation,  or  a  period  of  time,  is  a  word  of 
raUier  indefinite  signification,  and  (renerally  but  of  relative 
import.  If  every  Sd  forest,  denJycoveLi  with  tree.,  on 
which  man  has  never  laid  his  destroying  hand,  is  to  be  re- 
garded as  a  primitive  forest,  then  the  phenomenon  is  common 
to  many  parts  both  of  the  temperate  and  the  frigid  zones ;  if, 
however,  this  character  consists  in  impenetrability,  through 
which  it  is  impossible  to  dear  with  the  axe,  between  trees 
measuring  from  8  to  12  feet  in  diameter,  a  path  of  any  length, 
primitive  forests  belong  exclusively  to  tropical  regions.  This 
impenetrability  is  by  no  means,  as  is  often  erroneously 
supposed  in  Europe,  always  occasioned  by  the  interlaced 
climbing  "  lianes,"  or  creeping  plants,  for  these  often  consti- 
tute but  a  very  small  portion  of  the  imderwood.  The  chief 
obstacles  are  the  shrub-like  plants  which  fill  up  every  space 
between  the  trees,  in  a  zone  where  all  vegetable  forms  have 
a  tendency  to  become  arborescent.  If  travellers,  the  moment 
they  set  foot  in  a  tropical  region,  and  even  while  on  islands, 
in  the  vicinity  of  the  sea-coast,  imagine  that  they  are  withiQ 
the  precincts  of  a  primeval  forest,  the  misconception  must 
be  ascribed  to  their  ardent  desire  of  realizing  a  long-cherished 
wish.  Every  tropical  forest  is  not  primeval  forest.  I  have 
scarcely  ever  used  the  latter  term  in  the  narrative  of  my 
travels;  although,  I  believe,  that  of  all  investigators  of  nature 
now  living,  Bonpland,  Martius,  Poppig,  Robert  and  Richard 
Schomburgk,  and  m3r8elf,  have  spent  the  longest  period  of 
time  in  primeval  forests  in  the  interior  of  a  great  continent. 

Notwithstanding  the  striking  richness  of  the  Spanish 
language  in  designations,  (descriptive  of  natural  objects, 
of  which  I  have  already  spoken),  yet  one  and  the  same  word 
tnonte  is  employed  for  a  mountain  and  a  forest,  for  cerro 
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(mio«Ua»a),  aad  for  selva.  In  a  work  on  the  true  breadth 
and  the  greatest  extension  of  the  chain  of  the  Andes  towards 
the  east,  I  have  shown  how  this  two-fold  signification  of  the 
word  monie  has  led  to  the  errmr,  in  a  fine  and  extensively 
.circniated  Engli^  map  of  South  America,  of  marking  ranges 
.of  high  mountains  in  districts  occupied  only  by  plains. 
Where  the  Spanish  map  of  La  Cruz  Olmedilla,  which  f(»ined 
the  basis  of  so  many  others,  indicated  Cacao  Woods,  Manxes 
de  Oaeao  (3),  Cordilleras  were  supposed  to  exists  although 
the  Caeao-tree  afiects  only  the  hottest  of  the  low  lands. 

If  we  c<»nprehend,  in  one  general  view,  the  woody  region 
which  eml»aces  the  whole  of  Soudi  America,  between  the 
^grassy  plains  of  Veneeuela  (los  Llanos  de  Caracas)  and  the 
Pampas  of  Buraios  Ayres,  lying  between  8°  north  and  19° 
south  latitude,  we  peroeive  that  this  connected  Ifylaa  of  the 
tropical  zone  is  unequalled  in  extent  by  any  other  on  the 
uiurfaoe  of  the  earth.  Its  area  is  about  twelve  times  that  of 
"QerroBny,  Traversed  in  all  directions  by  rivers,  some  of 
whose  direct  and  indirect  tributary  streams  (as  well  those  of 
the  second  as  of  the  fimt  order)  surpass  the  Danube  and 
Bhine  in  the  abundance  of  their  waten,  it  owes  the  won- 
^derful  luxuriance  (xf  its  vegetation  to  the  two*>fold  influ^ioe 
K>f  great  humidity  and  high  temperature.  In  the  temperate 
2one,  particularly  in  Europe  and  Northam  Asia,  forests  may 
he  named  &om  particular  genera  of  trees  whinh  g^w  toge- 
ther as  social  plcmts  (planUe  socialaa)^  and  form,  separate 
woods.  In  the  Oak,  Pine,  and  Birch  forests  of  the  northern 
regions,  and  in  the  Linden  or  lime  Woods  of  the  east- 
<ern,  there  usually  predominates  only  one  species  of  Amen- 
.taoeae,  Conifene  or  Tiliaoese;  while  sometimes  a  single 
species  of  Piniferee  is  intermixed  with  trees  of  deciduous 
foUi^*  Such  uni&rmity  of  association  is  unknown  in  tro- 
pical foresta.  l^e  excessive  variety  of  their  rich  sylvan 
flora  renders  it  vain  to  ask,  of  what  do  the  primeval  forests 
consist.    Nttmberless  families  of  plants  are  here  crowded 
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-togethar ;  and  even  in  small  spaces,  plants  of  the  same  species 
'ace  rarely  associated.  Everj  day,  and  with  every  change 
of  place,  new  forms  present  themselves  to  the  trayeller'B 
attention;  often  flowers,  beyond  his  reach,  although  the  shape 
of  the  leaf  and  the  ramiioatioiis  of  the  plant  excite  his 
eoidosity. 

The  rivers,  with  their  inmimeEable  branches,  axe  the  only 
means  of  travawig  the  coimtry.  AjBtronomicai  observations, 
'Or  in  the  absence  of  theae^  determinations  by  compass  of  the 
.bends  of  the  rivers,  between  the  Orinoco,  the  Cassiquiare, 
aad  the  Rio  Negro,  have  shewn  that  two  lonely  mission- 
stations  might  be  situated  only  a  few  mOes  apart,  and  yet 
Jhe  monks  thereof,  in  visiting  each  other  would  require  a 
day  and  a  half  to  make  the  passage  in  their  hollow-tree 
canoes,  along  the  windings  of  small  streams.  The  most 
striking  evidence  of  the  impenetrability  of  some  portions  of 
these  forests,  is  afforded  by  a  trait  in  the  habits  of  the 
Amarican  tiger,  or  panther-like  Jaguar.  While  the  intro- 
duction of  European  homed  cattle,  horses,  and  mules,  has 
yielded  so  abundant  a  supply  of  food  to  the  beasts  of  prey  in 
the  extensive  grassy  and  treeless  plains  of  Yarinas,  Meta,  and 
Buenos  Ayres;  that  these  animals,  (owing  to  the  imeqnal 
ccmtest  between  them  and  their  prey,)  have  considerably 
increased  since  the  discovery  of  America;  other  individuals 
of  the  same  species  lead  a  toilsome  life  in  the  dense  forests 
contiguous  to  the  sources  of  the  Orinoco.  The  distressing 
loss  of  a  large  mastifl^  the  fEtkhful  companion  of  our  travels, 
while  we  were  bivouacking  near  the  junction  of  the  Cassiquiare 
mth  the  Orinoco,  indiwed  us  on  our  return  from  the  insect- 
9warming  Esmeralda,  to  pass  another  night  on  the  same  spot 
{uncertain  whether  he  was  devoured  by  a  tiger)  where  we 
had  already  long  sought  him  in  vain.  We  again  heard  in  the 
Immediate  neighbourhood  the  cries  of  the  Jaguar,  probably 
the-  very  same  animal  to  which  we  owed  our  loss.  As  the 
<doady  state  of  the  sky  rendered  it  impossible  to  conduct 
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astronomical  observations,  we  made  our  interpreter  (lenguaraz) 
repeat  to  us  what  the  natives,  our  boatmen,  related  of  the 
tigers  of  the  country. 

The  so  called  black  Jaguar  is,  as  we  learnt,  not  unfrequently 
found  among  them.  It  is  the  lai^st  and  most  blood-thirsty 
variety,  and  has  a  dark  brown  skin  marked  with  scarcely  dis- 
tinguishable black  spots.  It  lives  at  the  foot  of  the  mountain 
ranges  of  Maraguaca  and  Unturan.  "  The  love  of  wandering, 
and  the  rapacity  of  the  Jaguars,"  said  our  Indian  narrator,  one 
of  the  Durimond  tribe;  '^  often  lead  them  into  such  impene- 
trable thickets  of  the  forest,  that  they  can  no  longer  hunt  on  the 
ground,  and  then  live  for  a  long  time  in  the  trees — the  terror 
of  the  families  of  monkeys,  and  of  the  prehensile- tailed  viverra. 
(Cercoleptes,)" 

The  journal  which  I  wrote  at  the  time  in  German,  and 
from  which  I  borrow  these  extracts,  was  not  entirely  exhausted 
in  the  narrative  of  my  travels  (published  in  French).  It 
contains  a  circumstantial  description  of  the  nocturnal  life  of 
animals;  I  might  say^  of  their  nocturnal  voices  in  the  tropical 
forests.  And  this  sketch  seems  to  me  to  be  especially  adapted 
to  constitute  one  of  the  chapters  of  the  Views  of  Nature,  That 
which  is  written  down  on  the  spot,  or  soon  after  the  impres- 
sion of  the  phenomena  has  been  received,  may  at  least  claim 
to  possess  more  freshness  than  what  is  produced  by  the  recol- 
lection of  long  passed  events. 

We  reached  the  bed  of  the  Orinoco  by  descending  from 
west  to  east  along  the  Bio  Apure,  whose  inundations  I  have 
noticed  in  the  sketch  of  the  Deserts  and  Steppes.  It  was  the 
period  of  low  water,  and  the  average  breadth  of  the  Apure 
was  only  a  little  more  than  1200  feet;  while  the  Orinoco, 
at  its  confluence  with  the  Apure  (near  the  granite  rocks  of 
Curiquima,  where  I  was  able  to  measure  a  base-Hne),  was 
still  upwards  of  12,180  feet.  Yet  this  point  (the  rock  of 
Curiquima,)  is  400  miles  in  a  straight  line  from  the  sea  and 
from  the  delta  of  the  Orinoco.     Some  of  the  plains,  watered  by 
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the  Apure  and  the  Payara,  are  inhabited  by  Yaruros  and 
Achaguas,  who  are  called  savages  in  the  mission-yiUages 
established  by  the  monks,  because  they  will  not  relinquish 
their  independence.  In  reference  to  social  culture,  they 
however  occupy  about  the  same  scale  as  those  Indians,  who, 
although  baptized  and  living  '^imder  the  bell''  (^baxo  la  cam- 
pana),  have  remained  strangers  to  every  form  of  instruction 
and  cultivation. 

On  leaving  the  Island  del  Diamante,  where  the  Zambos, 
who  speak  Spanish,  cidtivate  the  sugar-cane,  we  entered  into 
a  grand  and  wild  domain  of  nature.  The  air  was  filled  with 
countless  flamingoes  {Phcenicopterwi)  and  other  water-fowl, 
which  seemed  to  stand  forth  from  the  blue  sky  like  a  dark 
cloud  in  ever-varying  outlines.  The  bed  of  the  river  had  here 
contracted  to  less  than  1000  feet,  and  formed  a  perfectly 
straight  canal,  which  was  inclosed  on  both  sides  by  thick 
woods.  The  maigin  of  the  forest  presents  a  singular  spectacle. 
In  front  of  the  almost- impenetrable  wall  of  colossal  trunks  of 
Caesalpinia,  Cedrela,  and  Desmanthus,  there  rises  with  the 
greatest  regularity  on  the  sandy  bank  of  the  river,  a  low 
hedge  of  Sauso,  only  four  feet  high;  it  consists  of  a  small 
shrub,  Hermesia  castantfolia,  which  forms  a  new  genus  (4)  of 
the  family  of  Euphorbiacess.  A  few  slender,  thorny  pahns, 
called  by  the  Spaniards  Piritu  and  Corozo  (perhaps  species 
of  Martmezta  or  Bactris)  stand  close  alongside ;  the  whole 
resembling  a  trimmed  garden  hedge,  with  gate-like  openings 
at  considerable  distances  fit>m  each  other,  formed  imdoubtedly 
by  the  large  four-footed  animals  of  the  forests,  for  convenient 
access  to  the  river.  At  sunset,  and  more  particularly  at 
break  of  day,  the  American  Tiger,  the  Tapir,  and  the 
Peccary  {Pecari,  Dicotyles)  may  be  seen  coming  forth  from 
these  openings  accompanied  by  their  yoimg,  to  give  them 
drink.  When  they  are  disturbed  by  a  passing  Indian  canoe, 
and  are  about  to  retreat  into  the  forest,  they  do  not  attempt 
to  rush  violently  through  these  hedges  of  Sauso,  but  proceed 
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m  tihe  groimd,  to  etij^rt  our  hammocks.  Deep  stillness  |h«- 
failed,  only  lm)ken  at  intervals  by  the  blowing  of  the  fresh-r 
water  dolphins  (5),  which  are  peculiar  to  the  riyer  net-woric 
of  the  Orinoco  (as,  according  to  Colebrooke,  they  are  also  to 
the  Ganges,  as  high  up  the  river  as  B«nares) ;  they  fdUowed 
each  other  in  loi^  tracks. 

After  eleven  o'clock,  such  a  noise  began  in  the  contiguofui 
forest,  that  for  the  remainder  of  the  night  all  sleep  was  impos* 
sible.  The  wild  cries  of  animals  rung  through. the  woods. 
Among  the  many  voices  which  resounded  together,  the  Indians 
could  only  recognise  those  which,  after  short  pauses,  were 
heard  singly.  There  was  the  monotonous,  plaintive,  cry  of 
the  Aluates  (howling  monkeys),  the  whining,  flute-like  notes 
of  the  small  sapajous,  the  grunting  murmur  of  the  striped 
nocturnal  ape  (6)  {Nyctipithectis  trivirfftxius,  which  I  was  the 
£r8t  to  describe),  the  fitfiil  roar  of  the  great  tiger,  the  Cuguar 
07  maneless  American  lion,  the  peccary,  the  sloth,  and  a  host 
of  parrots,  parraquas  {Ortalideii)^  and  other  pheasant-like 
birds.  Whenever  the  tigers  approached  the  edge  of  the  forest, 
our  dog,  who  before  had  barked  incessantly,  came  howling  to 
seek  protection  under  the  hammocks.  Bometimes  the  cry  of 
tiie  tiger  resoimded  from  the  branches  of  a  tt«e,  and  was 
then  idways  accompanied  by  the  plaintive  piping  tones  of  the 
apes,  who  were  endeavouring  to  escape  from  lh.e  unw<mted 
purauit. 

If  one  asks  the  Indians  why  such  a  contmuous  noise  is  heard 
on  certain  nights,  they  answer,  with  a  smile,  that  '*  the 
animals  are  rejoicing  in  the  beautifiil  moonlight,  and  cele- 
brating the  return  of  the  foil  moon.''  To  me  the  scene 
appeared  rather  to  be  owing  to  an  accidental,  long-continued, 
and  gradually  increasing  conflict  among  t^  animals.  Thus, 
for  instance,  the  jaguar  will  pursue  the  peeearies  and  the  tapirs, 
which,  densely  crowded  together,  burst  through  the  barrier  of 
tree-like  shrubs  which  opposes  their  flight.  Terrified  at  the 
confusion,  the  monkeys  on  the  tops  of  the  threes  join  their 
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cries  with  those  of  the  lai^er  animals.  This  arouses  the  tribes 
of  birds  who  biiild  their  nests  in  communities,  and  suddenly 
the  whole  animal  world  is  in  a  state  of  commotion.  Further 
experience  taught  us,  that  it  was  by  no  means  always  the 
festival  of  moonlight  that  disturbed  the  stillness  of  the  forest; 
for  we  observed  that  the  voices  were  loudest  during  violent 
storms  of  rain,  or  when  the  thimder  echoed  and  the  lightning 
flashed  through  the  depths  of  the  woods.  The  good-natured 
Franciscan  monk  who  (notwithstanding  the  fever  from  which 
he  had  been  suffeiing  for  many  months),  accompanied  us 
through  the  cataracts  of  Atures  and  Maypures  to  San  Carlos, 
on  the  Rio  Negro,  and  to  the  Brazilian  coast,  used  to  say,  when 
i^prehensive  of  a  storm  at  night,  "  May  Heaven  grant  a  quiet 
night  both  to  us  and  to  the  vrild  beasts  of  the  forest!'' 

A  singular  contrast  to  the  scenes  I  have  here  described, 
and  which  I  had  repeated  opportunities  of  vritnessing,  is  pre- 
sented by  the  stillness  which  reigns  within  the  tropics  at  the 
noontide  of  a  day  imusually  sultry.  I  borrow  from  the  same 
journal  the  description  of  a  scene  at  the  Narrows  of  Baraguan. 
Here  the  Orinoco  forms  for  itself  a  passage  through  the 
western  part  of  the  moimtains  of  the  Parime.  That  which 
is  called  at  this  remarkable  pass  a  Narrow  {Angostura  del 
Baraguan)  y  is,  however,  a  basin  almost  5700  feet  in  breadth. 
With  the  exception  of  an  old  withered  stem  of  Aubletia- 
{Apeiba  Tiburhu),  and  a  new  Apocinea  (AHamanda  SaUcifo- 
lia)y  the  barren  rocks  were  only  covered  with  a  few  silvery 
croton  shrubs.  A  thermometer  observed  in  the  shade,  but 
brought  within  a  few  inches  of  the  lofty  mass  of  granite 
rock,  rose  to  more  than  122°  Fahr.  All  distant  objects  had 
wavy  undulating  outlines,  the  optical  effect  of  the  mirage. 
Not  a  breath  of  air  moved  the  dust-like  sand.  The  sun 
stood  in  the  zenith;  and  the  effulgence  of  light  poured 
upon  the  river,  and  which,  owing  to  a  gentle  ripple  of  the 
waters,  was  brilliantly  reflected,  gave  additional  distinct- 
ness to  the  red  haze  which  veiled  the  distance.     AU  the 
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rocky  mounds  and  naked  boulders  were  covered  with  large, 
thick-scaled  Iguanas,  Gecko-lizards,  and  spotted  Salamanders. 
Motionless,  with  uplifted  heads  and  widely  extended  mouths, 
they  seemed  to  inhale  the  heated  air  with  ecstasy.  The 
larger  animals  at  such  times  take  refuge  in  the  deep  recesses 
of  the  forest,  the  birds  nestle  beneath  the  foliage  of  the  trees, 
or  in  the  clefts  of  the  rocks ;  but  if  in  this  apparent  still- 
ness of  nature  we  listen  closely  for  the  fiiintest  tones,  we 
detect,  a  dull,  muffled  sound,  a  buzzing  and  humming  of 
insects  close  to  the  earth,  in  the  lower  strata  of  the  atmo- 
sphere.  Everything  proclaims  a  world  of  active  organic 
forces.  In  every  shrub,  in  the  cracked  bark  of  trees,  in  the 
perforated  groimd  inhabited  by  hymenopterous  insects,  life  is 
everywhere  audibly  manifest.  It  is  one  of  the  many  voices 
of  nature  revealed  to  the  pious  and  susceptible  spirit  of  man. 


ILLUSTRATIONS  AND  ADDITIONS. 

(1)  p.  191.—**'  C^utrodieriiUo  denoimnatum$  m  Arahic  and 

Fersmn,** 

More  than  twenty  "wovda  might  be  cited  hy  whieh  the 
Ajrabfi  distinguish  between  a  Stef^  (taauikh),  according  as 
it  may  be  a  Desert  withoat  water,  entirely  bare,  or  covered 
with  siliceous  sand,  and  interspei*sed  with  spots  of  pasture 
land  (Sahava,  Elafr,  Mikfar,  Tih,  Mehme).  Sahl  is  a  depressed 
plain ;  Dakkah  a  desolate  elevated  plateau.  In  Persian  Beya- 
ban  is  an  arid  sandy  waste  (as  the  Mongolian  Gobi  and  the 
Chinese  Han-hai  and  Scha-mo) ;  Yaila  is  a  Steppe  covered 
with  grass  rather  than  with  low-growing  plants  (Hke  the 
Mongolian  Kiidah,  the  Turkish  Tala  or  Tsehol,  and  the  Chi- 
nese Huang).     Deschti>reft  is  a  naked  elevated  plateau*^ 

(2)  p.  191.—"  The  old  Castilian  dialects." 

Pico,  picaeho,  mogote,  cucurucho,  espigon,  loma  tendida, 
mesa,  panecillo,  farallon,  tablon,  pena,  pefion,  peiiasco,  peno- 
leria,  roca  partida,  laxa,  cen*o,  sierra,  serrania,  cordUlera, 
monte,  montana,  montanuela,  cadena  de  montes,  los  altos, 
malpais,  reventazon,  bufa,  &c. 

(3)  p.  194. — "  Where  the  map  had  indicated  Monies  de 

Cacao.** 

On  the  range  of  hills  from  which  the  lofty  Andes  de 
Cuchao  have  originated,  see  my  Relation  Mstorique,  t.  iu. 
p.  238. 

(4)  p.  197.—"  ffermesia.*' 

The  genus  Hermesia,  the  Sauso,  has  beeji  described  by 
Bonpland,  and  is  delineated  in  our  Planter  i^inoxiales,  t.  i. 
p.  162,  tab.  xlvi. 

(5)  p.  199. — "  Thefiresh-water  dolphin.** 

These  are  not  sea  dolphins,  which,  like  some  species  of 
Pleuronectes  (flat  fish  which  invariably  have  both  eyes  on  one 
side  of  the  body),  ascend  the  rivers  to  a  great  distance,  as, 

*  Humboldt,  Relation  hiatorigue,  t.  ii  p.  158. 
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for  instance,  the  Limande  (PleuroneoUs  Limanda),  which  is 
found  as  far  inland  as  Orleans.  Some  forms  of  sea  fish,  as 
the  dolphin  and  skate  (Rata),  are  met  with  in  the  great  rivers 
of  both  continents.  The  fresh-water  dolphin  of  the  Apure 
and  the  Orinoco  differs  specifically  from  the  Delphinus  gange- 
tkus  as  well  as  from  all  sea  dolphins.* 

(6)  p.  199. — "  The  striped  noctumcd  monkey*^ 

This  is  the  Douroucouli  or  Cusi-cusi  of  the  Caasiquiare 
which  I  haye  elsewhere  described  as  the  Simla  tnvirgata,^ 
from  a  drawing  made  by  myself  of  the  living  animal.  We 
have  since  seen  the  nocturnal  monkey  living  in  the  mena- 
gerie of  the  Jardin  des  Plantes  at  Paris4  Spix  also  met  with 
this  remarkable  little  animal  on  the  Amazon  River  and  called 
it  Nyctipiihecus  vociferans, 

*  Seo  my  Rdation  hiatorigue,  t.  ii.  pp.  228,  239,  406-418. 
t  Recueil  cTObeervaiions  de  Zoohgie  et  dPAnatomie  comparSe,  U  L 
pp.  306-311,  tab.  xrviii. 
t  Op.  cit,  i.  ii.  p.  840. 
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South  Latitade. 

Longitude. 

Height. 

W  61'  83" 

68*  33'  56" 

21,286 

15*  49'  18" 

68*  33'  52" 

21,043 

16"  38'  52" 

67*  49'  18" 

21,146 

16"  38'  26" 

67*  49'  17" 

21,094 

16*  37'  50" 

67*  49'  39" 

21,060 

HYPSOMETRIC  ADDENDA. 

I  AM  indebted  to  Mr.  Pentland,  whose  scientific  labours 
have  thrown  so  much  light  on  the  geology  and  geography  of 
Bolivia,  for  the  following  determinations  of  position,  which  he 
communicated  to  me  in  a  letter  from  Paris  (October  1 84§), 
subsequent  to  the  publication  of  his  great  map. 

Vevado  of  Sorata,  or 
Anoohuma. 

South  Peak 
North  Peak 

niimani. 
South  Peak 
Middle  Peak       . 
Korth  Peak 

The  numbers  representing  the  heights  are,  with  the  excep- 
tion of  the  unimportant  difference  of  a  few  feet  in  the  South 
Peak  of  Illimani,  the  same  as  those  in  the  map  of  the  Lake  of 
Titicaca.  A  sketch  of  the  Illimani,  as  it  appears  in  all  its 
majesty  from  La  Paz,  was  given  at  an  earlier  date  by  Mr. 
Pentland  in  the  Journal  of  the  Royal  Geographical  Society.* 
But  this  was  five  years  after  the  publication  of  the  first  mea- 
fiurements  in  the  Anntcaire  du  Bureau  des  Longitudes  for  1830, 
p.  323,  which  results  I  myself  hastened  to  disseminate  in 
Ctermany.f  The  Nevado  de  Sorata  lies  to  the  east  of  the 
Tillage  of  Sorata  or  Esquibel,  and  is  called  in  the  Ymarra  lan- 
guage, according  to  Pentland,  Ancomani,  Itampu,  and  111- 
Eampu.     In  Illimani  we  recognize  the  Ymarra  word  illi^  snow. 

If,  however,  in  the  eastern  chain  of  Bolivia  the  Sorata  was 

long  assumed  to  be  3962  feet,  and  the  Illimani  2851   feet 

too  high,  there  are  in  the  western  chain  of  Bolivia,  according 

to  Pentland's  map  of  Titicaca  (1848),  four  peaks  east  of  Arica 

between  the  latitudes  18°  7'  and  18°  25',  all  of  which  exceed 

Chimborazo  in  height,  which  itself  is  21,422  feet. 

These  four  peaks  are :  — 

English  feet.  French  feet. 

Pomarape         .         .         21,700  .  .         20,360 

Gualateiri  .         .         21,960  .  .         20,604 

Parinacota         .         .         22,030  .  .         20,670 

Bahama    .         .         .         22,850  .  .         20,971 

*  Vol.  V.  (1836),  p.  77. 

t  Hertha,  Zeitschrifif&r  Erd  und  VSlierhunde,  von  Beighaus,  bd. 
ziii.  1829,  s.  3-29. 
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Berghaus  has  applied  to  the  chains  of  the  Andes  in  Bolivia, 
the  investigation  which  I  published*  regarding  the  proportion, 
which  varies  extremely  in  different  mountain-chains,  of  the 
mountain  ridge  (the  mean  height  of  the  passes),  to  the  high- 
est summits  (or  the  culminating  points).  He  finds,!  according 
to  Pentland's  map,  that  the  mean  height  of  the  passes  in  the 
eastern  chain  is  13,505,  and  in  the  western  chain  14,496  feet. 
The  culminating  points  are  2 1 ,  285  and  22,350  feet ;  consequently 
the  ratio  of  the  height  of  the  ridge  to  that  of  the  highest  sum« 
mit  is,  in  the  eastern  chain,  as  1  :  1*57,  and  in  the  western 
chain  as  1  :  1.54.  This  ratio,  which  is,  as  it  were,  the  mear 
sure  of  the  subterranean  upheaving  force,  is  very  similar  to 
that  in  the  Pyrenees,  but  very  different  from  the  plastic  form 
of  the  Alps,  the  mean  height  of  whose  passes  is  lar  less  in 
comparison  with  the  height  of  Mont  Blanc.  In  the  Pyrenees 
these  ratios  are  as  1  :  1*43,  and  in  the  Alps  as  1  :  2*09. 

But,  according  to  Fitzroy  and  Darwin,  the  height  of  the 
Sahama  is  still  surpassed  by  848  feet  by  that  of  the  volcano 
Aconcagua  (south  lat.  32°  39^),  in  the  north-east  of  Valpa- 
raiso in  Chili.  The  officers  of  the  expedition  of  the  Adven- 
ture and  Beagle  found,  in  August  1835,  that  the  Aconcagua 
viras  between  23,000  and  23,400  feet  in  height.  If  we  reckon 
it  at  23,200  feet  it  is  1776  feet,  higher  than  Chimborazo.} 
According  to  more  recent  calculations,§  Aconcagua  is  deter- 
mined to  be  23,906  feet. 

Our  knowledge  regarding  the  systems  of  mountains,  which, 
north  of  the  parallels  of  30°  and  31**,  are  distinguished  as  the 
JRocky  Mountains  and  the  Sierra  Nevada  of  California^  has 
been  vastly  augmented  during  the  last  few  years  in  the  astro- 
nomico-geographical,  hypsometric,  geognostic,  and  botanical 
departments,  by  the  excellent  works  of  Charles  Fremont,  ||  of 
Dr.  Wislizenus,^  and  of  Lieutenants  Abert  and  Peck.**   There 

*  Annalea  dee  Sciences  NatureUes,  t.  iv.  1825,  pp.  225-253. 

i*  Berghaus,  Zeitschryft  fur  Erdkunde,  band.  ix.  8.  822-326. 

t  Fitzroj,  Voyages  of  the  Adventure  and  Beagle,  1839,  yoL.  11.  p. 
481 ;  Darwin,  Journal  of  Researches,  1845,  pp.  253  and  291. 

§  Mary  Somerville,  Physical  Oeogr.,  1849,  vol.  ii.  425. 

II  Geographical  Memoir  upon  Upper  California,  an  iUustralion  of 
his  Map  of  Oregon  and  California,  1848. 

H  Memoir  of  a  Tour  in  Northern  Mexico,  connected  with  CoU 
Doniphan* s  Expedition,  1848. 

**  Expedition  on  the  Upper  Arkansas,  1845,  and  Examination  qf 
yew  Mexico  in  1846  and  1847. 
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pirendiB  thron^out  these  Nortii  American  'works  ft  scientific 
spirit  deserving  of  ^be  warmest  acknowledgment.     The  re- 
markable plateau,  refi^rred  to  in  p.  34,  bet^ireen  the  Bocky 
Mountains  and  the  Sierra  Nevada  of  California,  which  rises 
uninterruptedly  from  4000  to  5000  French  (4260  to  5330 
Ebglish)  feet  high,  and  is  termed  the  Qreat  Basin,  presents 
an  interior  dosed  river^system,  thermal  sfnings,   and  salt 
lakes.     None  of  its  rivers,  Bear  River,  Carson  Elver,  and 
Humboldt  Biver,   find  a  passage  to  the  sea.     That  which, 
by  a  process  of  induction   and  combination,   I  represented 
in  my  great  map  of  Mexico,  executed  in  1804,  as  the  Lake 
of  Tunpanogos,  is  the  Great  8aU  LaJce  of  PV^mont's  map. 
It  is   60  miles  long  from  north  to   south,   and  40  miles 
broad,  and  it  communicates  with  the  fresh- water  Lake  of 
Utah,  which  lies  at  a  higher  level,  and   into  which  the 
Timpanogos  or  Timpanaozu  River  enters  from  the  eastward, 
in  lat.  40"  13.     The  fact  of  the  Lake  of  Timpanogos  not 
having  be^i  placed  in  my  map  sufi^iently  to  the  ncMrth  and 
finest,  arose  from  the  entire  absence,  at  that  period,  of  all 
astronomical  determinations  of  position  of  Santa  F^  in  New 
Mexico.     For  the  western  margin  <^  the  lake  the   errcNr 
amounts  to  almost  fifty  minutes,  a  difibrence  of  absolute  lon- 
gitude which  will  ajq)ear  less  striking  when  it  is  remembered 
that  my  itinerary  map  of  Guanaxuato  could  only  be  based 
for  an  extent  of  15°  of  latitude  on  determinaticms  made  by 
the  compass  (magnetic  surveys),  instituted  by  Don  Pedro  de 
BLvera.^     These  determinations  gave  my  talented  and  prema- 
turely lost  fellow.labourer,  Herr  Friesen,  105°-36'  as  the  lon- 
gitude of  Santa  Fe,  while,  by  other  combinations,  I  calculated 
it  at  1 04°  5 1'.   According  to  actual  astronomical  determinations 
the  true  longitude  appears  to  be  106°.     The  relative  position 
of  the  strata  of  rock  salt  found  in  thick  strata  of  red  clay, 
south-east  of  the  Great  Salt  Lake  (Laguna  de  Timpanogos), 
with  its  many  it^lands,  and  near  the  present  Fort  Mormon 
and  the  Utah  Lake,  is  accurately  given  in  my  large  map  of 
Mexico.     I  may  refer  to  the  most  recent  evidence  of  the  tra- 
veller who  made  the  first  trustworthy  determinations  of  posi- 
tion in  this  region.     '*  The  mineral  or  rock  salt,  of  which  a 
specimen  is  placed  in  Congress  Library,  was  found  in  the 
place  marked  by  Humboldt  in  his  map  oi  New  Spain  (norths 

•  Humboldt^  Eami  poUt,  eurla  Nottvelie  Etpagne,  t.  i.  pp.  127-1861. 
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em  half),  a«  derived  from  the  journal  of  tlie  Mianonarj 
Father  Escalante,  who  attempted  (1777)  to  penetrate  the 
.unknown  country  from  Santa  Fe  of  New  Mexico  to  Monterey 
of  the  Pacific  Ooeon.  South-east  of  the  Lake  Timpanogot  is 
the  chain  of  the  Wha-satoh  Mountaina;  and  in  thuu  at  the 
place  where  Humholdt  has  written  Moniagfnet  d$  «#/  gemms, 
this  mineral  is  found."* 

A. great  histoidcal  interest  is  attached  to  this  part  of  the 
yghlMid,  especially  to  the  neighbourhood  of  the  Lake  of 
TmipanogoS)  which  is  probably  identical  with  the  Lake  of 
Teguayo,  the  ancestral  seat  of  the  Asteos.  This  people,  in 
thmr  migfation  f»>m  Azthm  to  Tula,  and  to  the  yalley  of 
Tenoohtitlan  in  Mejdoo,  made  three  stations  at  which  the 
rains  of  Ca8a$  grander  are  still  to  be  seen.  The  first  halttngi- 
plaoe  c^  the  Aztecs  was  at  the  Lake  of  Teguayo,  south  of 
Quivira,  the  second  on  the  Rio  QUa,  and  the  third  not  far 
from  the  Presidio  de  Llanos.  Lieutenant  Abert  found  on 
the  banks  of  the  Rio  Gila  the  same  immense  quantity  of 
elegantly  painted  fragments  of  delf  and  pottery  scattered  over  a 
large  surface  of  country,  which,  at  the  same  place,  had  excited 
so  much  astonishment  in  the  missionaries  Francisco  Garces 
and  Pedro  Fonte.  From  these  products  of  the  hand  of  man> 
it  may  be  ii^erred  that  there  was  a  time  when  a  higher 
human  civilization  existed  in  this  now  desolate  region.  Be* 
petitions  of  the  singular  architectural  style  of  the  Aztecs,  and 
of  their  houses  of  seven  stories,  are  at  the  present  time  to  be 
found  far  to  the  east  of  the  Bio  Grande  del  Norte ;  as,  for  in<- 
stance,  at  Taos.f  The  Sierra  Nevada  of  California  is  parallel 
to  the  coast  of  the  Pacific;  but  between  the  latitudes  of  34^ 
and  41°,  between  San  Buenaventura  and  the  Bay  of  Trinidad, 
th^?e  runs,  west  of  the  Sierra  Nevada,  a  small  coast  chain 
whose  culminating  point,  Monte  del  Diablo,  is  3674  feet  high. 
In  the  narrow  valley,  between  this  coast  chain  and  the  great 
Sierra  Nevada,  flow  from  the  sojith  the  Bjo  de  San  Joaquin, 
and  from  the  north  the  Bio  del  Sacramento.  It  is  in  the  alku 
vial  soil  on  the  banks  of  the  latter  river  that  the  rich  gold^ 

*  'Fremont,  Otogr.  Mem.  of  Upper  CcU^omia,  1S48>  pp.  8  and  67; 
see  also  Humboldt,  Esaai  politique,  t.  iL  p.  261. 
-    'f  Compare  A.htf^ nExaminoUion  of  New  Mtxieo,  in  the  Doewnenta 
jof  Comffrete,  N«.  41,  pp.  480  and  581.-606,  with  my  JBhBoi  p^.,  t.  it 
pp,  84^^44, 
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washings  occur,  which  are  now  proceeding  with  so  much 
activity. 

Besides  the  hypsometric  levelling  and  the  barometric  mea- 
surements to  wMch  I  have  already  referred  (see  page  33), 
between  the  mouth  of  the  Kanzas  Biver  in  the  Missouri  and 
the  coast  of  the  Pacific,  throughout  the  immense 'expanse  of 
28^  of  longitude.  Dr.  Wislizenus  has  successfully  prosecuted 
the  levellii^  conmienced  by  myself  in  the  equinoctial  zone  of 
Mexico,  to  the  north  as  far  as  to  lat.  35°  38',  and  consequently 
to  Santa  F6  del  Nuevo  Mexico.  We  learn  with  astonishment 
that  the  plateau  which  forms  the  broad  crest  of  the  Mexican 
Andes  by  no  means  sinks  down  to  an  inconsiderable  height, 
as  was  long  supposed  to  be  the  case.  I  give  here,  for  the  first 
time,  according  to  recent  measurements,  the  line  of  le^Uing 
from  the  city  of  Mexico  to  Santa  F^,  which  is  within  16 
miles  from  the  Rio  del  Norte. 

Mexico    . 

Tola 

San  Juan  del  Kio 

Queretaro 

Celaya 

Salamanca 

Gnanazuato 

Silao 

Villa  de  Leon 

Lagos 

Aguas  Calienies 

San  Luis  Potosi 

Zacatecas 

Fresnillo 

Durango  . 

Parras 

SaltiUo     . 

El  Bolson  de  Mapimi 

Chihuahua 

CosiquiriacM     . 

Passo  del  Norte  (on  the  Rio 

del  Norte) 
Santa  F6  del  Nueyo  Mexico 

The  attached  letters  Ws.,  Br.,  and  Ht.,  indicate  the  baro- 
metric measm*ements  of  Dr.  Wislizenus,  Obergrath  Burkart, 
and  myself.    To  the  valuable  memoir  of  Dr.  Wislizenus  there 


French  feet. 

English  feet 

7008 

7469 

Ht. 

6818 

6788 

Ht. 

6090 

6490 

Ht. 

6970 

6862 

Ht. 

5646 

6017 

Ht. 

5496 

5761 

Ht. 

6414 

6886 

Ht. 

5546 

5911 

Br. 

5765 

6133 

Br. 

5983 

6376 

Br. 

5876 

6261 

Br. 

5714 

6090 

Br. 

7544 

8038 

Br. 

6797 

7244 

Br. 

6426 

6848 

(Oteiza) 

4678 

4985 

Ws. 

4917 

5240 

Ws. 

(   from  3600 

8836) 
4476/ 

Ws. 

to 

4200 

• 

4352 

4688 

Ws. 

• 

6886 

6273 

Ws. 

Qrandc 

'}3677 

3810 

Ws. 

• 

6612 

7047 

Ws. 

HTFSOICETBIC   ADDENDA.  209 

lire  appended  tJiree  profile  delineatioDB  of  the  country;  one 
from  Santa  F6  to  Chihualiua  over  Passo  del  Norte ;  one  from 
Chihuahua  over  Parras  to  Reynosa;  and  one  from  Fort  Inde- 
pendence (a  little  to  the  east  of  the  confluence  of  the  Missouri 
and  the  Kanzas  Elver)  to  Santa  F6.     The  calculation  is  based 
on  daily  coiresponding  observations  of  the  barometer,  made 
by  Engelmann  at  St.  Louis,  and  by  Lilly  in  New  Orleans. 
If  we  consider  that  in  the  north  and  south  direction  the  dif- 
ference of  latitude  between  Santa  F6  and  Mexico  is  more 
than  16^,  and  that,  consequently,  the  distance  in  a  direct 
meridian  direction,  independently  of  curvatures  on  the  road, 
is  more  than  960  miles ;  we  are  led  to  ask  whether,  in  the 
whole  world,  there  exists  any  similar  formation  of  equal  extent 
and  hoight  (between  5000  and  7500  feet  above  the  level  of 
the  sea).      Four-wheeled  waggons  can  travel  from  Mexico 
to  Santa  Fe.      The  plateau,  whose  levelling  I  have  here 
described,  is  formed  solely  by  the  broad,  undulating,  flattened 
crest  of  the  chain  of  the  Mexican  Andes;   it  is  not   the 
swelling  of  a  valley  between  two  moimtain-chains,  such  as  the 
*^  Great  Basin  "  between  the  Rocky  Mountains  and  the  Sierra 
Nevada  of  California,  in  the  Northern  Hemisphere,  or  the 
elevated  plateau  of  the  Lake  of  Titicaca,  between  the  eastern 
and  western  chains  of  Bolivia,  or  the  plateau  of  Thibet^ 
between  the  Himalaya  and  the  Kuenlun^  in  the  Southern 
Hemisphere. 


o 
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WH£ir  the  aetiye  GfHrit  of  maa  is  direeted  to  die  investi- 
gatioii  of  natnie,  or  when  in  ixnaginatioii  iie  «caii0  the  yast 
fields  of  ofganic  ereation,  among  the  varied  emotions  excited 
in  his  mind  there  is  none  more  profound  or  yivid  than 
ihat  awakened  by  the  universal  pro^sion  of  life.  Everj- 
wheie— even  near  the  ice-bound  poles, — ^the  air  resounds  with 
the  song  of  birds  and  with  the  bu^  hum  of  insects.  Not 
only  the  lower  strata,  in  ulaeh  the  denser  Taponra  fLo&t,  but 
also  the  higher  and  ^hereal  regions  of  the  air,  teem  with 
animal  life.  WhenoTcr  the  lofty  crests  of  the  Peruvian  Cor- 
dilleras, or  Ihe  summit  of  Mont  Blanc,  south  of  Lake  Lemax^ 
have  been  ascended,  living  creatures  have  been  found  even 
in  these  solitudes.  On  the  Chimborazo  (1),  which  is  upwards 
of  eight  thousand  feet  higher  than  Mount  Etna,  we  saw  but- 
terflies and  other  winged  insects.  Even  if  they  are  strangers 
carried  by  ascending  currents  of  air  to  those  lofty  regions, 
whither  a  restless  spirit  of  inquiry  leads  the  toilsome  steps  of 
man,  their  presence  nevertheless  proves  that  the  more  pliant 
organization  of  animals  may  subsist  tax  beyond  the  limits  of 
the  vegetable  world.  The  Condor  (2),  that  giant  among  the 
vultures,  often  soared  above  us  at  a  greater  altitude  than 
the  summits  of  the  Andes,  and  even  higher  than  would  be  the 
Peak  of  Teneriffe  were  it  piled  upon  the  snow-crowned  sum* 
mits  of  the  Pyrenees.  Bapacity  and  the  pursuit  of  the  soft- 
wooUed  Yicufias,  which  herd,  like  the  chamois,  on  the  snow- 
covex'ed  pastures,  allure  this  powerful  bird  to  these  regions. 


Bijt  if  the  luiflfidflted  eye  8lM>W8  <^Mt  life  IS  ^dilb^ 

out  the  whole  atatogphere,  the  micrwccye  reveab  j«t  greater 

woiiders.     Wheel4aiimalciile8,  brmfkimUf  and  «  host  of  micra- 

flcopic  insects  are  lifted  by  tiie  winds  fixNii  tlie  evaporat- 

log  craters  below;    JCotloskss  and  to  all  appearance  dead, 

they  float  on  tbe  tsvese,  until  the  dew  bears  tbsm  back  to  ^ke 

nourishing  earth,  and  burstii^  the  tnaue  which  indkNies  their 

transparent  rotating  (8)  bodies,  instils  new  life  and  motion 

into  all  their  organs,  prohaMy  by  the  action  of  the  vital  pisn- 

ciple  inherent  in  water.     The  yellow  meteoric  aand  or  mist 

(dust  nebuhe)   often  observ^ed  to  &M  on  the  Atlantic  aecr 

the  Cape  de  Verde  Islands,  and  not  unfrequetttly  bcnie  in 

an  easterly  direction  as  far  as  Noithem  Africa,  Italy,  and 

Central  Europe,  consists,  According  to  Ehrenberg's  brilliaist 

discovery,  of  agglomerations  of  raliceous-shdled  ndorotcopic 

organisms.     Many  of  these  perhaps  float  for  years  in  the 

highest  strata  of  the  atmosphere,  until  they  are  carried  dawn 

by  the  Etesian  winds  or  by  descending  currents  of  air,  in  the 

full  capacity  of  life,  and  actually  «igag^  in  erganic  increase 

by  j^ontaneous  self-division. 

Together  with  these  devdoiped  creatares,  IJfee  ativcisp3ifl» 
contains  countless  germs  of  fiitare  formations;  eggs  <dF 
insects,  and  seeds  of  plants,  which,  by  means  of  hairy  «r 
feathery  crowns,  are  borne  forward  on  their  long  autsmmd 
journey.  Even  the  vivifying  pollen  scattered  abroad  by  the 
male  blossoms,  is  earned  by  winds  and  winged  insects  over 
aea  and  land,  to  the  distant  and  seiftary  female  plant  (4)» 
Thus,  wheresoeve]:Jhe  naluraliit  turns  his  eye,  life  or  the  gesBL 
of  life  lies  q>re8d  before  him. 

But  if  the  moving  sea  of  air  in  which  we  vre  inunersed, 
and  above  whose  surfhee  we  are  unable  to  raise  oum^veSi 
yields  to  many  orgmne  beis^  theur  most  essential  nourish* 
ment,  they  irtS  require  therewith  a  more  substantial  e^)eeiefl 
of  food,  which  is  provided  for  them  «nly  at  the  bottom  of 
this  gaseous  ocean.     This  bottom  is  (of  a  twofeld  kind:  Ite 
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smaller  portion  constituting  the  dry  earth,  in  immediate  con- 
tact with  the  surroimding  atmosphere;  the  larger  portion 
consisting  of  water, — formed,  perhaps,  thousands  of  years  ago 
from  gaseous  matters  fused  by  electric  fire,  and  now  iaces- 
santiy  imdergoing  decomposition  in  the  laboratory  of  the  clouds 
and  in  the  pulsating  vessels  of  animals  and  plants.  Organic 
forms  descend  deep  into  the  womb  of  the  earth,  wherever 
the  meteoric  rain-waters  can  penetrate  into  natural  cayities, 
or  into  artificial  excavations  and  mines.  The  domain  of  the 
subterranean  cryptogamic  fiora  was  early  an  object  of  my 
scientific  researches.  Thermal  springs  of  the  highest  tempera- 
ture nourish  small  Hydropores,  Conferyee  and  OscillatorisB. 
Not  far  from  the  Arctic  circle,  at  Bear  Lake,  in  the  New 
Continent,  Eichardson  saw  flowering  plants  on  the  ground 
which,  even  in  summer,  remains  frozen  to  the  depth  of  twenty 
inches. 

It  is  still  undetermined  where  life  is  most  abundant:  whe- 
ther on  the  earth  or  in  the  fathomless  depths  of  the  ocean. 
Ehrenberg's  admirable  work  on  the  relative  condition  of 
animalcular  life  in  the  tropical  ocean  and  the  floating  and 
solid  ice  of  the  Antarctic  circle,  has  spread  the  sphere  and 
horizon  of  organic  life  before  our  eyes.  Siliceous-shelled 
Polygastrica  and  eyen  Coscinodiscee,  alive,  with  their  green 
oyaries,  have  been  found  enveloped  in  masses  within  twelve 
degrees  of  the  Pole;  even  as  the  smaU  black  glacier  flea, 
Desoria  Glacialis,  and  PodurellsB,  inhabit  the  narrow  tubules 
of  ice  of  the  Swiss  glaciers,  as  proved  by  the  researches  of 
Agassiz.  Ehrenberg  has  shown  that  on  some  microscopic 
infusorial  animalcules  {Synedra  and  Cocconeis)^  other  species 
live  parasitically ;  and  that  in  the  Gallionells  the  extraordinary 
powers  of  division  and  development  of  bulk  are  so  great,  jthat 
an  animalcule  invisible  to  the  naked  ey^  can  in  four  days 
form  two  cubic  feet  of  the  Bilin  polishing  slate. 

In  the  ocean,  gelatinous  sea- worms,  living  and  dead,  shine 
like  luminous  stars  (5),  converting  by  their  phosphorescent 
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light  the  green  surface  of  the  ocean  into  one  vast  sheet  of 
fire.  Indelible  is  the  impression  left  on  my  mind  by  those 
calm  tropical  nights  of  the  Pacific,  where  the  constellation  of 
Argo  in  its  zenith,  and  the  setting  Southern  Cross,  pour  their 
mild  planetary  light  through  the  ethereal  azure  of  the  sky, 
while  dolphins  mark  the  foaming  waves  with  their  luminous 
furrows. 

But  not  alone  the  depths  of  ocean,  the  waters,  too,  of  our  own 
swamps  and  marshes,  conceal  innumerable  worms  of  wonderful 
form.  Almost  indistinguishable  by  the  eye  are  the  CyclidieB, 
the  Euglenes,  and  the  host  of  Ntdads  divisible  by  bran<Jhes 
Hke  the  Lemna  (Duckweed),  whose  leafy  shade  they  seek. 
Surrounded  by  differently  composed  atmospheres,  and  de- 
prived of  light,  the  spotted  Ascaris  breathes  in  the  skin  of 
the  earth-worm,  the  silvery  and  bright  Leucophra  exists 
in  the  body  of  the  shore  Nais,  and  a  Pentastoma  in  the 
large  pulmonary  cells  of  the  tropical  rattle-snake  (6).  There 
are  animalcules  in  the  blood  of  frogs  and  salmon,  and  even, 
according;  to  Nordmann,  in  the  fluid  of  the  eyes  of  fishes,  and 
in  the  gills  of  the  bream.  Thus  are  even  the  most  hidden 
recesses  of  creation  replete  with  life.  "We  purpose  in  the 
following  pages  to  consider  the  different  families  of  plants, 
since  on  their  existence  entirely  depends  that  of  the  animal 
creation.  Incessantly  are  they  occupied  in  organizing  the 
raw  material  of  the  earth,  assimilating  by  vital  forces  those 
elements  which  after  a  thousand  metamorphoses  become  enno- 
bled into  active  nervous  tissue.  The  glance  which  we  direct 
to  the  dissemination  of  vegetable  forms,  reveals  to  us  the 
fulness  of  that  animal  life  which  they  sustain  and  preserve. 

The  verdant  carpet  which  a  luxuriant  Flora  spreads  over 
the  surface  of  the  earth  is  not  woven  equally  in  all  parts ;  for 
while  it  is  most  rich  and  full  where,  under  an  ever-cloudless 
sky,  the  sim-  attains  its  greatest  height,  it  is  thin  and  scanty 
near  the  torpid  poles,  where  the  quickly-recurring  firosts  too 
speedily  blight  the  opening  bud  or  destroy  the  ripening  fruit. 


S^14  TIXW9  OF  KiiTOBB. 

Tet  ev€^rpilbevd  maa  rejoiees  in  the  presene*  of  aouriBlx-- 
uig^pla»ts^  Eveii  whiore  &oitt  th#  ddpib»  of  the  S6a»  a  TolcsobO 
biirstiiB^  through  the  boiliBg  floodv  uidieores  a.  aeoiiaceoua: 
rook*  (aft  outft  liappeiked  ia  the  Gkeck  lalanda) ;  or*  toiastaoeft 
a  xt0ro  gradual  plbeib^oao&oii,  wli«af«  tke  united  labours,  of  the: 
Qc»al  aaimal  (Litbopbfirtea)  (7)  liaTO  piled  up  ^iv  oeUuIar 
dwellings,  on  the  crests  of  submarine  mountains,  until  after  toil* 
ijBg  f<»'  thouMadft  of  xeaia  their  edasfiiee  vom^mb  tha  leTel  of  &e 
oeean^  when  ite  arehtte<^  penah^  and  leave  a  coral  ifdaad. 
Thua  are  ofigaaie  &reea  eivef  read^  to>  animate  with  liYing- 
Ibma  1^  oak^.  roek.  How  aee^  are  sd  suddenly  trana-. 
ported  to  these  rocks,  whethier  by  birds,,  or  bj  winds,  or  bjr 
the  waves  of  ooeaa,  ia  a  quesAion  that  eaanoi  be  decided,, 
owing  to  the  gpreatdiataiu^eoCthe^eMands  from  the  ooa»ts.  But 
no  sooner  haa  the  air  greeted  the  naked  rock»  than^i&  our 
»(Hiheni  eeuntma,  it  graduaUj  aeqwea  a  ooyesing  of  yehret. 
like  dbres,  which  appear  toi  the  eye  to  be  coloured:  spotau. 
Some  o£  th^ie  are  bordeired  1^  single  and  others  by  donhld 
rows,  while  others  again  aiie  traversed,  by  fiorows  and  divided 
il^to  compartments.  As  they  increase  in  age  their  coloinr 
daiikens.  The  bright  glittering  y^Iow  beccHnes  brewn,  and 
gradually  the  bluiahogrey  masa  of  the  Leprari»  changes  to  a 
dusty  black.  Aa  the  outlines  of  this  vegetaMe  sm&ce  merge 
into  ea^h  other  with  increasing  age,,  the  dark  ground  aequirea 
a  new  covering  of  &esh  circular  spots  c^  dtigaling  whit^iesa.. 
Thua  oee^  organic  tissue  rtaea».  like  strata,  ever  the  other;  and 
aa  the  human  race  in  its  development!  must  paas  throu^ 
definite  stag^  of  civiliaation,  so  also  ia  tilue  gradual  distri^ 
bution  of  plants  dep^iudeBit  on  definite  physical  laws.  Ik 
fi^ts  wh^ce  lofty  £tH*est  treea  now  rear  theiv  towering  summits, 
the  sole  eovering  of  the  barren  rock  waa  once  ^he  tender 
liehea;  the  long  and  immeasurahle  interval  waa  filled  xs^  bjt 
the  growth  c^  graces,  herhaoeoua  plants,  and  shmihs..  Tha 
place  oeeu^ed  in  northern)  regioiifi  by  mosses  and  Uehena*  ift 
Qiip^^  \gk  the  tropica  by  Portulaeaa,.  GQmphrenaa^  and  other 
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knr  sad  oleagmoos  ttUBine  plsBtB.  The  kistor^cf  tbewg*** 
lidbie  cofeiiBg'  and  of  ite  gradmal  tatenwoM  oror  llie  ban& 
nrlene  of  the  cuth,  ha»  iU  epoehi,  m  irdl  m  tlMi  d  the 
SDE^ratory  otiwI  wozld* 

Sut  althov^  life  is  efewywhege  diilbwd,  and  «hhoit|^  the 
cigsnie  foms  toe  ittceiflmify  st  werii  in  mwihiniMs  into  oew 
forms,  those  dements  which  ha^  been  hbemted  hf  death; 
ytt  thia  Ibfaieai  of  life  and  ite  reawailoa  diiPer  aceordmg 
to  difenenee  of  climate.  Natnze  undcigoca  a  posiodic  atag^ 
natioiL  ift  the  frigid  aones ;  for  llaiditjr  is  iwinlial  to  hfe. 
Animahi  ^^»*i  v^*^^^^  exceptint  hideed  moaKa  aod  othtjor 
CijptogBmiat  here  Wfaiain  maMy  aioBrtiho  boried  in  a  winter 
sleep.  Orer  a  great  portioa  of  the  eaith,  theieferoy  only 
ihoee  orgame  foarma  are  capable  ei  fall  dai^dopment,  whkfa 
haie  the  property  of  -resisting  any  conasderahte  abstraetioiL 
of  ]aeat»  cr  those  which,  destitute  of  leaf-orgaaia,  ean  sostsia 
a  protracted  iaAcsnipttoQ  of  their  Txtal  fimetioiis^  Thua,  the 
aearer  we  appaoaeh  the  troptei,  the  greater  the  increase  ut 
Tarlety  of  structure,  graee  of  form,  and  miztaare  of  colours» 
aa  al^o  in  peipetaal  yoaith  and  Tigour  of  organic  hfe. 

Thia  inerease  may  leadtly  be  doubted  by  those  who  have 
■aver  quitted  otaro^m  hemisphere,  or  who  hare  ne^^ted  the 
stedy  of  physical  geogn^y.  When  in  passing  firom  owr 
Ifaiehly  Ihliated  Ibreala  of  oak,  we  cross  the  Alpa  or  Hk^ 
Pyreneea  and  enter  Italy  or  Spain,  or  when  the  trayeller  first 
^veetft  his  eye  to  some  of  the  Afriean  ceasta  ctf  the  Mediter^ 
ranenn,  he  mta^  eanly  be  kd  to  adopt  the  erroneona  inference 
thai  absence  of  treea  is  a  eharaetmstie  of  hot  dioaates.  But 
they  fbrgiet  that  Sowkheim  Europe  were  a  different  aspects 
lichen  it  was  first  colonised  b^F  Pelas^an  or  Carthaginiam 
settlers;  they  fbrgel  too  that  an  earlier  eivilisatioa  fd  the 
hmnan  raee  seta  bonads  to  the  increase  of  forests,  and  that 
nations,  in  their  change-loving  ^iiity  gp»dnally  destroy  the 
decorations  which  rejoice  our  eye  in  the  Norths  aiMd  which, 
mora  than  the  records  of  hostelry,  a^st  the  youthfulnesa  of 
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our  ciTiHzation.  The  great  catastroplie  by  which  the  Medi* 
terranean  was  formed,  when  the  swollen  waters  of  an  inland 
sea  burst  their  way  through  the  Dardanelles  and  the  Pillars  of 
Hercules,  appears  to  have  stripped  the  contiguous  lands  of 
a  large  portion,  of  their  alluvial  soil.  The  records  of  the 
Samothracian  traditions  (8)  preserved  by  Greek  writers  seem 
to  indicate  the  recent  date  of  this  great  convulsion  of  nature. 
Moreover,  in  all  the  lands  bathed  by  the  Mediterranean,  and 
which  are  characterised  by  the  tertiary  and  cretaceous  forma- 
tions (Nummulites  and  Neocomian  rocks),  a  great  portion  of 
tiie  earth's  sur&ce  is  naked  rock.  The  picturesque  beauty  of 
Italian  scenery  depends  mainly  on  the  pleasing  contrast 
between  the  bare  and  desolate  rock  and  the  luxuriant  vegeta- 
tion which,  island-like,  is  scattered  over  its  sur&ce.  Where 
the  rock  is  less  intersected  by  fissures,  so  that  the  water 
rests  longer  on  its  surface,  and  where  it  is  covered  with  earth 
(as  on  tlie  enchanting  banks  of  Lake  Albano),  there  even 
Italy  has  her  oak-forests,  as  shady  and  verdant  as  could  be 
desired  by  an  inhabitant  of  the  North. 

The  boundless  plains  or  steppes  of  South  America,  and  the 
deserts  beyond  the  Atlas  range  of  mountains,  can  only  be 
regarded  as  mere  local  phenomena.  The  former  are  found  to 
be  covered^  at  least  in  the  rainy  season,  with  grasses  and  low 
almost  herbaceous  Mimosse;  while  the  latter  are  seas  of  sand 
in  the  interior  of  the  Old  Continent, — ^vast  arid  tracts  sur- 
roimded  by  borders  of  evergreen  forests.  Here  and  there  only 
a  few  isolated  fan-palms  remind  the  wanderer  that  these 
dreary  solitudes  are  a  portion  of  animated  nature.  Amid  the 
optical  delusions  occasioned  by  the  radiation  of  heat,  we  see  the 
bases  of  these  trees  at  one  moment  hovering  in  the  air,  at  the 
next  their  inverted  image  reflected  in  the  undulating  strata 
of  the  atmosphere.  To  the  west  of  the  Peruvian  Andes^ 
on  the  shores  of  the  Pacific,  I  have  passed  weeks  in  tra- 
versing these  waterless  deserts. 

The  origin  of  this  absence  of  plants  over  large  tracts  of 
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land,  in  regions  characterised  on  eyery  side  by  the  moist 
exuberant  vegetation,  is  a  geological  phenomenon  which  has 
hitherto  received  but  little  attention ;  it  undoubtedly  arises 
from  former  revolutions  of  nature,  such  as  inundations,  or  from 
volcanic  convulsions  of  the  earth's  surface.  When  once  a 
region  loses  its  vegetable  covering,,  if  the  sand  is  loose  and 
devoid  of  springs,  and  if  vertically  ascending  currents  of 
heated  air  prevent  the  precipitation,  of  vapour  (9),  thousands 
of  years  may  elapse  before  organic  life  can  penetrate  from 
the  green  shores  to  the  interior  of  the  dreary  waste. 

Those  who  are  capable  of  surveying  nature  with  a  compre* 
hensive  glance,  and  abstract  their  attention  from  local  pheno- 
mena, cannot  fail  to  observe  that  organic  development  and 
abundance  of  vitality  gradually  increase  from  the  poles  to- 
wards the  equator,  in  proportion  to  the  increase  of  animating 
heat.  But  in  this  distribution  every  different  climate  has 
allotted  to  it  some  beauty  peculiar  to  itself:  to  the  Tropics 
belong  variety  and  magnitude  in  vegetable  forms;  to  the 
North  the  aspect  of  its  meadows  and  the  periodical  renova- 
tion of  nature  at  the  first  genial  breath  of  spring.  Every 
zone,  besides  its  own  peculiar  advantages,  has  its  own  distinc- 
tive character.  The  primeval  force  of  organization,  notwith- 
standing a  certain  independence  in  the  aJ;>normal  development 
of  individual  parts,  binds  all  animal  and  vegetable  structiu>es 
to  fixed  ever-recurring  types.  For  as  in  some  individual 
organic  beings  we  recognise  a  definite  physiognomy,  and  as 
descriptive  botany  and  zoology  are,  strictly  speaking,  analyses 
of  animal  and  vegetable  forms,  so  also  there  is  a  certain  natural 
physiognomy  peculiar  to  every  region  of  the  earth. 

That  which  the  painter  designates  by  the  expressions 
"  Swiss  scenery"  or  "  Italian  sky"  is  based  on  a  vague  feel- 
ing of  the  local  natural  character.  The  azure  of  the  sky,  the 
effects  of  light  and  shade,  the  haze  floating  on  the  distant 
horizon,  the  forms  of  animals,  the  succulence  of  plants,  the 
bright  glossy  surface  of  the  leaves,  the  outlines  of  mountains> 
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flfi  eombme  fo  produce  the  elements  on  wiiiek  i^spemBa  tite 
inpresBion  aftmj  one  region.  It  most  be  sdmitted,  Itower er, 
tfart  in  aH  latitqfeg  tlie  seme  kind  of  roekv,  as  tra^yte,  basatt, 
porpiijritte  schist,  and  dolomite,  form  monnftain  groups  at 
exaetiy  similar  pkjsiognomjr.  Thus  the  greenstone  cfifis  oT 
Sonth  America  «nd  M exieo  resemble  those  of  iStte  Fichtcl 
mountains  of  Germanj,  in  like  manner  as  among  cnimals,  the 
Xbtm  of  tbe  Alleo,  or  the  original  canine  race  of  the  l^ew 
Continent,  19  analogous  to  I9iat  of  l^e  Etiropean  race.  The 
inorganic  crast  of  the  earth  is  as  it  were  independent  of  clr- 
matie  inflnenees ;  perhaps,  becanse  tfirersity  ci  elimate  aris- 
ii^  from  cSffisrenee  of  latitixde  is  of  more  recent  date  than  the 
ftnnfttions  of  the  earth,  or  thftt  the  hard^i^  crust,  in  solid- 
ifying and  discharging  its  ealorie,  act|uired  its  temperature 
fiom  mtemal  and  not  from  external  causes  (I(V).  AH  forma- 
tions are,  ther^bre,  common  fo  eyerj  quaorter  of  ^le  globe 
and  assume  the  like  Ibrms.  Eyesywhere  basalt  rise?  in  twin 
mountains  imd  tnmeaied  cones;  ererjwhere  trap-porphyry 
presents  itself  to  the  eye  under  the  form  d  grotesquely- 
shaped  masses  of  rock,  white  granite  terminates  m  gently 
rounded  summits.  Thu»,  too,  simihcr  Timetable  forms,  as  pines 
and  oaks,  ai^e  ^rown  the  mountam  decHyities  of  Sweden  and 
those  of  the  most  southern  portion  of  Mexico  (11).  But 
notwithstan^ng  aill  this  coineidenee  of  form,  and  resemblance 
o^^the  outlines  of  indiyidual  portions^  the  grouping  of  the 
mass,  as  &  whole,  presents  the  greatest  diyersity  of  charact^. 
As  the  oryetognostic  knowledge  of  minerals  differs  front 
geology,  so  also  does  the  general  study  of  the  physif^omy  of 
nature  differ  from  the  in^yidual  branches-  of  the  natural 
aeienees.  The  ehaoracter  of  certain  portions  of  l^e  earth's 
sucftce  hae  been  described  with  inimitable  truthfulness  by 
C^rge  Forster  in  his  trayels  and  smaller  works,  by  Goethe 
in  the  deseriptiye  passages  which  so  frequently  occur  in  his 
immcuHat  writings,  by  Buffon,  Bemardin  de  St.  Pierre,  and 
CSlateenibriand.     Such  descriptions  are  not  only  calculated  to 
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yield  an  enjoyment  ai  tbe  nol^st  kind,  but  Uie  know- 
ledgie  of  Ite  ^ftraeter  of  nature  in  cKtiferent  regions  is  abo 
]iH)st  istimttlely  assoeittted  with  the  kiBtoiy  of  the  human 
Mce  and  ita  amttal  enltnre.  For  althongh  the  dawn  of  this 
oidture  oaimot  he^re  been  determined  soi^  by^  physical  influ- 
enee,  climatic  rriations  haTe  at  any  rate  to  a  great  extent 
ni^imMed  its  direetioii^  as  well  as  the  character  of  nations, 
and  tihe  degree  of  gloom  or  dieexfahiess  in  the  dispositions 
oi  i^en.  How  powerle^  did  the  skies  of  Greece  act  on  its 
xahdbttaBtsI  Was  it  not  among  the  nartions  who  settled  in 
ti»  beantifol  and  happy  region  between  the  Enphrates,  the 
Hidys,  and  tibe  iBgean  Sea,  tiuit  social  polish  and  gentler 
ftel&Bg*  were  first  awakened?  and  was  it  not  from  liiese 
genial  ey»ies  that  ow  lbreil.therB,  when  religious  enthusiasm 
had  suddenly  opened  to  tltem  Ae  IkAj  Lands  of  the  East, 
bcmight  back  to  £toQpe»  then  relapsmg  into  barbarism,  the 
seeds  ot%  gender  avilnation?  llie  poetical  works  of  the 
Chreeks  and  tile  rwier  songs  of  the  jMrimitiTS  northern  races 
ewe  muchr  of  their  pecnliar  ohaiFacter  to  the  fbrms  of  plants 
and  animals^  to  ^let»  mountain-yalleys  in  widch  their  poets 
dwelt,  and  toi  the  adr  whldi  sonounded  them.  To  revert 
te'  more  famifcbr  objects,  who  is  ^ere  thaft  does  not  f^el 
htaouwlf  diiferently  ftffeeted  beneath  the  esabowering  shade 
of  the  beechen  grove,  or  on  hills  crowned  with  a  few  scat- 
tered pines,,  or  in  tiw  flowering  meadow  where  the  breeze 
mnaenmra  throogh  the  tremiUing  ft^lisge  of  liie  lnrch>  A 
ii»eling  of  mfilaneholy,.  or  seinnaity,  or  of  Kght  buoyant 
animation  is  in  turn  awakmed  by  the  cimtenrplation  of  our 
native  trees.  Thie  influence  of  the  physical  on  the  moral 
WGild — this  mystenoos  reaeticNft  of  the  sensneiap  on  the  ideal, 
gives  to  the  study  of  nature,  when  eaRSsi^M^  from  a  higher 
point  of  view,  a  peculiar  (^arm  winch  has  not  Idtherto  been 
sufficiently  reeognised^ 

However  muoh>  the  character  of  different  regions  of  tile 
earth  may  depend  upon  a  combination  of  affl  t&ese  external 
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phenomena,  and  however  much  the  total  impression  may  be 
influenced  by  the  outline  of  mountains  and  hills,  the  physic 
ognomy  of  plants  and  animals,  the  azure  of  the  sky,  the  form 
of  the  clouds,  and  the  transparency  of  the  atmosphere,  still  it 
cannot  be  denied  that  it  is  the  vegetable  covering  of  the 
earth's  surface  which  chiefly  conduces  to  the  eflect.  The 
animal  organism  is  deficient  in  mass,  while  the  mobility  of 
its  individual  members  and  often  their  diminutiveness  remove 
them  from  the  sphere  of  our  observation.  Vegetable  fonnSy 
on  the  other  hand,  act  on  the  imagination  by  their  enduring 
magnitude— for  here  massive  size  is  indicative  of  age,  and 
in  the  vegetable  kingdom  alone  are  age  and  the  manifestation 
of  an  ever-renewed  vigour  linked  together.  The  colossal 
Dragon  Tree  (12),  which  I  saw  in  the  Canary  Isles,  and  which 
measured  more  than  sixteen  feet  in  diameter,  stiU  bears,  as  it 
then  did,  the  blossoms  and  fruit  of  perpetual  youth.  When 
the  French  adventurers,  the  Bethencourts,  conquered  these 
Fortunate  Isles  in  the  beginning  of  the  fifteenth  century,  the 
Dragon  Tree  of  Orotava,  regarded  by  the  natives  with  a 
veneration  equal  to  that  bestowed  on  the  olive  tree  of  the 
Acropolis  at  Athens,  or  the  elm  at  Ephesus,  was  of  the  same 
colossal  magnitude  as  at  present.  In  the  tropics  a.  grove  of 
Hymenece  and  Cesalpinise  is  probably  a  memorial  of  more 
than  a  thousand  years. 

On  taking  one  general  view  of  the  different  phanerogamic 
species  which  have  akeady  been  collected  into  our  herbariums 
(13),  and  which  may  now  be  estimated  at  considerably  more 
than  80,000,  we  find  that  this  prodigious  quantity  presents 
some  few  forms  to  which  most  of  the  others  may  be  referred. 
In  determining  those  forms,  on  whose  individual  beauty,  dis- 
tribution, and  grouping,  the  physiognomy  of  a  country's 
vegetation  depends,  we  must  not  groimd  our  opinion  (as  from 
other  causes  is  necessarily  the  case  in  botanical  systems)  on 
the  smaller  6rgans  of  propagation,  that  is,  the  blossoms  and 
fruit;  but  must  be  gidded  solely  by  those  elements  of  mag« 
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nituda  and  mass  firom  which  the  total  impression  of  a  district 
receiyes  its  character  of  individuality.  Among  the  principal 
forms  of  vegetation  there  are,  indeed,  some  which  constitute 
entire  &milies,  according  to  the  so-called  *'  natural  system**  of 
botanists.  Bananas  and  Palms,  CaBuarinete  and  Conifene, 
form  distinct  species  in  this  mode  of  arrangement.  The 
systematiBing  botanist,  however,  separates  into  difTerent  groups 
many  plants  which  the  student  of  the  physiognomy  of  nature 
is  compelled  to  associate  together.  Where  vegetable  forms 
occur  in  large  masses,  the  outlines  and  distribution  of  the 
leaves,  and  the  form  of  the  stems  and  branches  lose  their  indi- 
viduality and  become  blended  together.  The  painter— end 
here  his  delicate  artistical  appreciation  of  nature  comes  espe- 
cially into  play— distinguishes  between  pines  or  palms  and 
beeches  in  the  background  of  a  landscape,  but  not  between 
forests  of  beech  and  other  thickly  foliated  trees. 

The  physiognomy  of  nature  is  principally  determined  by 
sixteen  forms  of  plants.  I  merely  eniunerate  such  as  I  have 
observed  in  my  travels  through  the  old  and  new  world  during 
many  years'  study  of  the  vegetation  of  different  latitudes, 
between  the  parallels  of  60°  north  and  1 2°  south.  The  number 
of  these  forms  will  no  doubt  be  considerably  increased 
by  travellers  penetrating  further  into  the  interior  of  conti- 
nents, and  discovering  new  genera  of  plants.  We  are  still 
wholly  ignorant  of  the  vegetation  of  the  south-east  of  Asia, 
the  interior  of  Africa  and  New  Holland,  and  of  South  America 
from  the  Amazon  to  the  province  of  Chiquitos.  Might  not  a 
region  be  some  day  discovered  in  which  ligneous  fungi,  Ceno^ 
myce  ranffiferina,  or  mosses,  form  high  trees?  Neckera  den- 
droidesy  a  German  species  of  moss,  is  in  fisu;t  arborescent,  and 
the  sight  of  a  wood  of  lofty  mosses  could  hardly  afford  greater 
astonishment  to  its  discoverers  than  that  experienced  by 
Europeans  at  the  aspect  of  arborescent  grasses  (bamboos)  and 
the  tree-ferns  of  the  tropics,  which  are  often  equal  in  height 
to  our  lindens  and  alders.  The  maximum  size  and  degree  of 
development  attainable  by  organic  forms  of  any  genus^  whe« 
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Hmst  of  aiunils  «r  fknts,  «re  detavined  hf  Ikwb  wttfa  in^udi 
we  «re«tifl  umioquaiiitadL  In.  each  of  the  freat  ^yiBknn 49f 
Hie  aaniai  Imgdom,  m  iasecls,  teptSes,  ^rastneea,  biFdb, 
:fi8he8,  or  immnwnlia,  ibe  diaieiisioi»  of  tbe  body  ^sciEate 
between  oeftKi&  extreoBe  limits.  But  these  limits,  baeed  «& 
the  obserfVtisDS  hitherto  eontributed  to  setenoe,  -mxy  be  en^ 
larged  by  iiew  diseo^rarioB  of  i^>eciee  widi  whiiah  we  are  at 
present  uaaeqnaiiited. 

ia  land  aaimah  a  high  degree  of  teaqierature,  depending  on 
latitude,  appeare  to  hxve  exereised  a  fitvoorable  infineiiee  on 
i&e  genetic  de^velopment  of  orgaitiEation.  Thus  t^  small  and 
elender  Iram  of -our  lizards  expands  in  the  senth  into  the 
colossal,  unwieldy,  and  mail-clad  body  of  the  formidable  croco- 
dile. In  the  hnge  cats  of  Africa  and  America,  the  tiger, 
lion;  and  jaguar,  we  find,  repeated  on  a  larger  scale,  'Qsse 
form  of  one  of  the  smallest  of  onr  domestic  animals.  Bat  if 
we  penetrate^  into  the  recesses  of  the  eax^,  and  search  the 
tombs  of  plants  and  animals,  the  fossil  remains  t^ns  bnmght 
to  light  not  only  manifest  a  distribation  of  forms  at  Tarianee 
with  the  present  climates,  bat  Ihey  also  reveal  colossal  strac- 
tares,  which  exhibit  as  marised  a  contrast  wiHi  the  small  types 
that  now  sunxrand  as,  as  does  the  simple  yet  dignified 
heroism  of  the  ancient  Oreeks,  when  compared  with  what  is 
reoogniEed  at  the  present  day  as  **  greatness  of  character.** 
If  the  temperature  of  the  earth  has  xmdergone  coBsiderable, 
perhaps  periodically  reeoiring  changes,  and,  if  eren  the 
relatioDS  between  sea  and  land,  and  the  height  and  pres- 
snre  oi  ihe  atmoi^^ric  ocean  (14),  hare  not  always  been  the 
same,  then  the  phyoognomy  of  nature,  and  the  magnitude 
and  forms  of  organic  bodies,  must  also  have  been  subjeet 
to  many  TuriatioiM.  Enormous  Pachydermata,  el^iAiantiBe 
Mastodons,  Owen's  Mylodon  robustus,  and  the  CdoesodielyB,* 
a  land  tortoise  iq>wardB  of  six  feet  in  height,  once  inhabited 
forests  of  colossal  Lepidodendra,  cactus-like  Stigmarice,  and 

*■  Vosfefl  TCBniBB  of  tfan  gigsntie  antedHayhai  tortoise  ae  now  in  tbs 
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muDerous  genera  of  O^cadeBs.  Unable  accuiately  to  delineate 
the  physiognomy  of  our  aging  and  altering  planet  according  to 
itg  present  features,  I  wUl  only  attempt  to  bring  prominently 
forward  tkoae  chaxacteristics  which  specially  appertain  to  each 
individual  group  of  plaata.  Notwithstanding  «11  the  richneaa 
and  adaptability  of  our  language,  the  sDttempt  to  designate  in 
words,  that  which,  in  fact,  appertains  only  to  the  imitattTe 
art  of  the  painter,  is  always  fraught  with  difficulty.  I 
would  also  wish  to  avoid  that  wearying  effect  which  is  almost 
unavoidably  inseparable  from  a  long  enumeration  of  indi- 
vidual forms. 

We  will  begin  with  Palms  (15),  the  loftiest  and  moat 
stately  of  all  vegetable  forms.     To  these,  above  all  other 
trees,  tbe  prize  of  beauty  has  always  been  awarded  by  eveiy 
nation ;  and  it  was  from  the  Asiatic  palm- world,  or  the  adja- 
cent  coimtries,  that  human  civilization  sent  fcHth  the  first  rays 
of  its  early  dawn.     Marked  with  rings,  and  not  unfrequentily 
armed  with  thorns,  the  tall  and  slender  shaft  of  this  gracefol 
tree  rears  on  bigh  its  crown  of  shining,  £Eui4ike,  or  piimated 
leaves,  whick  are  often  curled  like  those  of  some  gramiiien. 
Smooth  sterna  of  the  palm,  which  I  carefully  measured,  rose 
to  a  height  (tf  190  feet.     The  palm  diminishes  in  sixe  and 
beauty  as  it  recedes  from  the  equatorial  towaznls  the  temper- 
ate zones.     Europe  owns  amongst  its  indigenous  trees  only 
one  representative  of  this  form  of  vegetation,  the  dwarfish 
coast  palm  {ChamiBrops),  which,  in  Spain  and  Italy,  is  found 
as  far  north  as  44°  lat.     The  true  palm  climate  has  a  mean 
annual  temperature  of  78^  to  81°.5  Fahr.,  but  the  date-pakn, 
which  has  been  brought  to  us  from  Africa,  and  is  less  beau- 
tiful than  other  species  of  this  family,  vegetates  in  the  south 
of  Europe  in  districts  whose  mean  temperature  is  only  from 
59^  to  62°  4'  Fahr.     Stems  of  palms  and  skeletons  of  elephants 
are  found  buried  in  the  interior  of  the  earth  in  Northern 
Europe;  their  position  renders  it  probable  that  they  were  not 
drifted  from  the  tropics  towards  the  north,  but  Hiat,  m  the 
great  revolutions  of  our  planet,  climates,  and  tiie  ph^nsK^nomjr 
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of  nature  wbicli  is  regulated  by  climate,  haye  been,  in  many 
respects,  altered. 

In  all  regions  of  the  earth  the  palm  is  foimd  associated 
with  the  plantain  or  banana;  the  Scitaminece  and  MusacecB  of 
botanists,  Heliconia,  Amomum,  and  Strelitzia.  This  form  has 
a  low,  succTilent,  and  almost  herbaceous  stem,  the  summit  of 
which  is  crowned  with  delicately  striped,  silky,  shining  leaves 
of  a  thin  and  loose  texture.  Gfroves  of  bananas  form  the 
ornament  of  hiunid  regions ;  and  on  their  fruit  the  natives  of 
the  torrid  zone  chiefly  depend  for  subsistence.  Like  the  fari- 
naceous cereals  or  corn-yielding  plants  of  the  north,  the 
banana  has  accompanied  man  from  the  earliest  infancy  of  his 
civilization  (16).  By  some  Semitic  traditions  the  primitive 
seat  of  these  nutritious  tropical  plants  has  been  placed  on  the 
shores  of  the  Euphrates,  and  by  others,  with  greater  proba- 
bility, in  India,  at  the  foot  of  the  Himalaya  moxmtains. 
Greek  legends  cite  the  plains  of  Enna  as  the  home  of  the 
cereals.  Whilst,  however,  the  cereals,  spread  by  culture  over 
the  northern  regions,  in  monotonous  and  far  extending  tracts, 
add  but  little  to  the  beauty  of  the  landscape ;  the  inhabitant 
of  the  tropics,  on  the  other  hand,  is  enabled,  by  the  pro- 
pagation of  the  banana,  to  multiply  one  of  the  noblest  and 
most  lovely  of  vegetable  productions. 

The  form  of  the  Malvaceae  (17)  and  BombacesB,  represented 
by  Ceiha^  Cavanillesia,  and  the  Mexican  hand  tree  {Cheiroste^ 
9non),  has  immensely  thick  stems,  with  lanuginous,  large, 
cordate,  or  indented  leaves,  and  magnificent  flowers,  frequently 
of  a  purple-red.  To  this  group  belongs  the  Bahobab,  or  monkey 
bread-tree,  Adansonia  digitata^  which,  with  a  moderate  height, 
has  occasionally  a  diameter  of  32  feet,*  and  may  probably  be 
regarded  as  at  once  the  lai*gest  and  most  ancient  organic 
memorial  of  our  planet.  The  Malvaceee  already  begin  to  im- 
part to  the  vegetation  of  Italy  a  peculiarly  southern  character. 

*  The  weight  of  the  lower  branches  bencU  them  to  the  ground,  so  that 
ft  nngle  tree  forms  a  hemispherical  mass  of  yerdure  sometimes  150  feet 
in  diameter. — £d. 
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Tlie  temperate  zone  in  our  old  continent  unfortunately  is 
i^holly  devoid  of  the  delicately  pinnate  Mimosas  (18),  whose 
predominating  forms  are  Acacia,  Deamanthua,  Gleditschia^ 
Porleria,  and  Tamarindus,  This  beautiful  form  occurs  in  the 
United  States  of  North  America,  where,  under  equal  parallels 
of  latitude,  vegetation  is  more  varied  and  luxuriant  than  in 
Europe.  The  Mimosas  are  generally  characterised,  like  the 
Italian  pine,  by  an  umbellate  expansion  of  their  branches. 
An  extremely  picturesque  effect  is  produced  by  the  deep  blue 
of  a  tropical  sky  gleaming  through  the  delicate  tracery  of 
their  foliage. 

Heaths  (19),  which  more  especially  belong  to  an  African 
group  of  plants,  include,  according  to  physiognomic  cha- 
racter and  general  appearance,  the  EpacridesB  and  Diosmeoe, 
many  Proteaceee,  and  the  Australian  Acacias,  which  have  no 
leaves  but  mere  flattened  petioles  (phyUodia).  This  group  bears 
some  resemblance  to  acicular-leaved  forms,  with  which  it 
contrasts  the  more  gracefully  by  the  abundance  of  its  cam- 
panulate  blossoms.  The  arborescent  heaths,  like  some  few 
other  AMcan  plants,  extend  as  far  as  the  northern  shores  of 
the  Mediterranean.  They  adorn  the  plains  of  Italy,  and  the 
Oistus  groves  of  southern  Spain,  but  I  have  nowhere  seen  them 
growing  more  luxuriantly  than  on  the  declivities  of  the  Peak 
of  Teyde  at  Teneriffe.  In  the  countries  bordering  on  the 
Baltic,  and  further  northward,  the  appearance  of  this  form  of 
plants  is  regarded  with  apprehension,  as  the  precursor  of 
drought  and  barrenness.  Our  heaths,  Ei*ica  (  Callund)  vulgaris, 
and  Erica  tetralix,  E.  camea  and  E.  cinerea,  arc  social  plants, 
against  whose  extension  agricultural  nations  have  contended 
for  centuries,  with  but  little  success.  It  is  singular  that  the 
principal  representative  of  this  family  should  be  peculiar  to 
one  side  of  our  planet  alone.  There  is  only  one  of  the  three 
hundred  known  species  of  Erica  to  be  met  with  in  the  new 
continent,  from  Pennsylvania  and  Labrador  to  Nootka  Soimd 
and  Alaschka. 
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The  Cactus  form  (20),  on  tiie  other  hand,  is  abnost  peculiar 
to  the  new  continent;  it  is  sometimes  globular,  sometimes 
articulated,  sometimes  rising  in  tall  polygonal  columns 
not  unlike  organ-pipes.  This  group  forms  the  most 
striking  contrast  with  the  Lily  and  Banana  families,  and  be- 
longs to  that  class  of  plants  which  Bemardin  de  St.  Pierre' 
felicitously  terms  vegetable  fountains  of  the  Desert.  In  the 
parched  arid  plains  of  South  America,  the  thirsting  animals 
eagerly  seek  the  Melon-eactus,  a  globular  plant  half-buried  in 
the  dry  sand,  whose  succulent  interior  is  concealed  by 
formidable  prickles.  The  stems  of  the  columnar  cactus  attain 
a  height  of  more  than  SO  feet;  their  candelabra-like  rami- 
fications, frequently  covered  with  lichens,  reminding  the  tra- 
veller, by  some  analogy  in  their  physiognomy,  of  certain  of 
Ihe  African  Euphorbias. 

While  these  plants  form  green  Oases  in  the  barren  desert, 
the  OrchidesB  (21)  shed  beauty  over  the  most  desolate  rocky 
clefts,  and  the  seared  and  blackened  stems  of  those  tropical 
trees  which  have  been  discoloured  by  the  action  of  light. 
The  Vanilla  form  is  distinguished  by  its  light  green  succulent 
leaves,  and  by  its  variegated  and  singularly  shaped  blossoms. 
Some  of  the  orchideous  flowers  resemble  in  shape  winged 
insects,  while  others  look  like  birds,  attracted  by  the  fragrance 
of  the  honey  vessels.  An  entire  life  would  not  suffice  to  enable 
an  artist,  although  limiting  himself  to  the  specimens  afforded 
by  one  circumscribed  region,  to  depict  the  splendid  Orchideee 
which  embellish  the  deep  alpine  valleys  of  the  Peruvian' 
Andes. 

The  form  of  the  CasuarineeB  (22),  leafless,  like  almost  all- 
the  species  of  Cactus,  comprises  a  group  of  trees  having^ 
branches  resembling  the  Equisetum,  and  is  peculiar  to  the 
islands  of  the  Pacific  and  to  the  East  In^es.  Traces  of  this* 
type,  which  is  certainly  more  singular  than  beautifnl,  may 
however  be  found  in  other  regions  of  the  earth.  PlumierV 
Equisetum  altissimum,  Forskal's  Ephedra  aphyUa  of  Nortlr 
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Afriea,  the  Peruvian  Colleiia,  and  the  Siberian  CaUigonum 
PaUasiay  are  nearly  allied  to  the  form  of  the  Casuarinas. 

While  the  Banana  form  presents  us  with  the  greatest  degree 
of  expansion,  the  Casuarinas  and  the  aeicular-leaved  (23) 
trees  exhibit  the  greatest  contraction  of  the  leaf-yessels. 
Pines,  Thujas,  and  Cypresses  constitute  a  northern  form  but 
rarely  met  with  in  the  tropics^  and  in  some  coniferee  {Dammara 
SaHsburta),  the  leaves  are  both  broad  and  acicniar.  Their  ever- 
green foliage  enlivens  the  gloom  of  the  dreary  winter  land- 
scape, while  it  proclaims  to  the  natives  of  the  polar  regions 
that,  although  snow  and  ice  cover  the  surface,  the  inner 
life  of  plants,  like  the  Promethean  fire,  is  never  wholly  ex- 
tinct on  our  planet. 

Besides  the  OrchideeB,  the  Pothos  tribe  of  plants  (24)  also 
yields  a  graceful  covering  to  the  aged  stems  of  forest  trees  in 
the  tropical  world,  like  the  parasitic  mosses  and  lichens  of  our 
own  climes.  Their  succulent  herbaceous  stalks  are  furnished 
with  large  leaves,  arrow-shaped,  digitate,  or  elongated,  and 
invariably  furnished  with  thick  veins.  The  blossoms  of  the 
Aroideae  are  inclosed  in  spathes,  by  which  their  vital  heat  is 
increased;  they  are  stemless,  and  send  forth  aerial  roots. 
Pothos,  Dracontium,  Caladium,  and  Arum  are  aU  kindred 
forms;  and  the  last-named  extends  as  1^  as  the  coasts  of  the 
Mediterranean,  contributing,  together  with  succulent  Tussi- 
lago  (Coltsfoot),  high  thistles,  and  the  Acanthus,  to  give  a 
luxuriant  southern  character  to  the  vegetation  of  Spain  and 
Italy. 

This  Arum  form  is  associated,  in  the  torrid  regions  of  South 
America,  with  the  tropical  Lianes  or  creeping  plants  (25), 
which  exhibit  the  utmost  luxuriance  of  vegetation  in  Paulli- 
nias,  Banisterias,  Bignonias,  and  Passion-flowers.  Our  ten- 
drilled  hops  and  vines  remind  us  of  this  tropical  form.  (^ 
the  Orinoco  the  leafless  branches  of  the  Bauhinia  are  often 
upwards  of  40  feet  in  length,  sometimes  hanging  perpen- 
dicularly from  the  summit  of  lofty  Swieteniee,  (Mahogany 

q2 
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trees),  sometimes  stretched  obliquely  like  ropes  from  a  mast ; 
along  these  the  tiger-cat  may  be  seen  climbing  to  and  fro 
with  wonder^  agility. 

The  self-sustaining  form  of  the  bluish-flowered  Aloe 
tribe  (26)  presents  a  marked  contrast  to  the  pliant  climbing 
lianes  with  their  fresh  and  brilliant  verdure.  When  there  is 
a  stem  it  is  almost  branchless,  closely  marked  with  spiral 
rings,  and  surrounded  by  a  crown  of  succulent,  fleshy,  long- 
pointed  leaves,  which  radiate  from  a  centre.  The  lofty, 
stemmed  aloe  does  not  grow  in  clusters  like  other  social 
plants,  but  stands  isolated  in  the  midst  of  dreary  solitudes, 
imparting  to  the  tropical  landscape  a  peculiar  melancholy 
(one  might  almost  say  African)  character. 

To  this  aloe  form  belong,  in  reference  to  physiognomic 
resemblance  and  the  impression  they  produce  on  the  land- 
scape: the  Pitcaimias,  from  the  family  of  the  Bromeliaceee, 
which  in  ihe  chain  of  the  Andes  grow  out  of  clefts  in  the 
rock;  the  great  Pournetia  pyramidata  (the  Atschupalla  of 
the  elevated  plateaux  of  New  Grenada) ;  the  American  aloe 
(Agave),  Bromelia  Ananas  and  B»  Karatas;  those  rare 
species  of  the  family  of  the  Euphorbiaceee,  which  have  thick, 
short,  candelabra-like  divided  stems;  the  African  aloe,  and 
the  Dragon  tree,  Draccena  Draco,  of  the  family  of  the  Aspho- 
delesB;  and  lastly  the  tall  flowering  Yucca,  allied  to  the 
liiliacesB. 

While  the  Aloe  form  is  characterised  by  an  air  of  solemn 
repose  and  immobility,  the  grass  form  (27),  especially  as 
regards  the  physiognomy  of  the  arborescent  grasses,  is  expres- 
sive of  buoyant  lightness  and  flexible  slendemess.  In  both 
the  Indies,  bamboo  groves  form  arched  and  shady  walks. 

The  smooth  and  often  inclined  and  waving  stem  of  the 
tropical  grasses  exceeds  in  height  .our  alders  and  oaks.  As 
far  north  as  Italy,  this  form  already  begins,  in  the  Arundo 
Donaxy  to  raise  itself  from  the  ground,  and  to  determine,  by 
height  as  w«21  as  mass,  the  natural  character  of  the  coimtry. 
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The  form  of  Ferns  (28),  like  that  of  grasses,  also  assumed 
nobler  dimensions  in  the  torrid  regions  of  the  earth,  and  the 
arborescent  ferns,  which  frequently  attain  the  height  of  above 
forty  feet,  have  a  palm-like  appearance,  although  their  stem 
is  thicker,  shorter,  and  more  rough  and  scaly,  than  that  of 
the  palm.  The  leaf  is  more  delicate,  of  a  loose  and  more 
transparent  texture,  and  sharply  serrated  on  the  marginsr. 
These  colossal  ferns  belong  almost  exclusively  to  the  tropics^ 
but  there  they  prefer  the  temperate  localities.  As  in  these 
latitudes  diminution  of  heat  is  merely  the  consequence  of  an 
increase  of  elevation,  we  may  regafd  mountaixis  that  rise 
2000  or  3000  feet  above  the  level  of  the  sea  as  the  prin- 
cipal seat  of  these  plants.  Arborescent  ferns  grow  in  South 
America,  side  by  side  with  that  beneficent  tree  whose  stem 
yields  the  febrifuge  bark,  and  both  forms  of  vegetation  are 
indicative  of  the  happy  region  where  reigns  the  genial  mild- 
ness  of  perpetual  spring. 

I  have  now  to  mention  the  form  of  the  Liliaceous  plants  (29), 
Amaryllis,  Ixia,  Gladiolus,  and  Pancratium,  with  their  flag- 
like leaves  and  splendid  blossoms,  the  principal  home  of  which 
is  Southern  Africa;  also  the  Willow  form  (30),  which  is 
indigenous  in  all  latitudes,  and  is  represented  in  the  plateaux 
of  Quito,  not  by  the  shape  of*its  leaves,  but  in  the  form  of  its 
ramification,  in  Schinus  MoUe;  also  the  Myrtle-form  (31) 
(Jd^etrosideros,  JEucalyptus,  Escallonia  myrtelloides) ;  Melas- 
tomacesB  (32);  and  the  Laurel  form  (33). 

It  would  be  an  undertaking  worthy  of  a  great  artist  to 
study  the  character  of  all  these  vegetable  groups,  not  in  hot- 
houses, or  from  the  descriptions  of  botanists,  but  on  the  grand 
theatre  of  tropical  nature.  How  interesting  and  instructive  to 
the  landscape  painter  (34)  would  be  a  work  that  should  present 
to  the  eye  accurate  delineations  of  the  sixteen  principal  forms 
enumerated,  both  individually  and  in  collective  contrast! 
What  can  be  more  picturesque  than  the  arborescent  Ferns. 
which  spread  tbeir  tender  foliage  above  the  Mexican  laurel- 
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oak!  what  more  channiiig  than  the  aspect  of  banana^groves, 
shaded  by  those  lofty  grasses,  the  Guadua  and  Bamboo!  It  is 
peculiarly  the  privilege  of  the  artist  to  separate  these  into 
groups,  and  thus  the  beautiful  images  of  nature^  if  we  may 
be  permitted  the  simile,  resolve  themselves  beneath  his 
toudi,  like  the  written  works  of  man,  into  a  few  simple 
elements. 

It  is  beneath  the  glowing  rays  of  a  tropical  sun,  that  the 
noblest  forms  of  vegetation  are  developed.  In  the  cold  North 
the  bark  of  trees  is  covered  only  with  dry  lichens  and  mosses, 
while  beneath  the  tropics  the  Cymbidium  and  the  fragrant 
Vanilla  adorn  the  trunks  of  the  Anacardias  and  the  gigantic 
fig-tree.  The  fresh  green  of  the  Pothos  leaves  and  of  the 
Dracontias  contrast  with  the  many  coloured  blossoms  of  the 
Orchide®;  climbing  Bauhinias,  Passion-flowers  and  golden 
flowered  Banisterias  encircle  every  tree  of  the  forest.  Deli- 
cate blossoms  imfold  themselves  from  the  roots  of  the  TheO" 
hramay  and  from  the  thick  and  rough  bark  of  the  Crescentia 
and  Gustavia  (35).  Amid  this  luxuriant  abimdance  of  flowers 
and  foliage,  amid  this  exuberance  and  tangled  web  of  oreepLog 
plants,  it  is  often  difficult  for  the  naturalist  to  recognise  the 
stems  to  which  the  various  leaves  and  blossoms  belong.  A 
single  tree,  adorned  with  Paullinias,  Bignonias,  and  D^dra- 
bias,  forms  a  group  of  plants,  which,  separated  from  each 
other,  would  cover  a  considerable  space  of  ground. 

In  the  tropics,  plants  are  more  succulent,  of  a  fresher 
green,  and  have  larger  and  more  glossy  leaves,  than  in  the 
northern  regions.  Social  plants,  which  give  sudi  a  character 
of  uniformity  to  European  v^;etation,  are  almost  wholly 
absent  in  the  equatorial  aone.  Trees,  almost  twice  as  high 
as  our  oaks,  there  bloom  with  flowers  as  large  and  splendid 
as  our  lilies.  On  the  shady  banks  of  the  Magdalena  River; 
in  South  America,  grows  a  climbing  Ariatolockia,  whose 
blossoms,  measuring  four  feet  in  circumfSerence,  the  Indian 
children  sportively  draw  on  their  heads  as  caps  (36).     In 
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the  South  Indian  Archipelago,  the  flower  of  the  Bafflesia 
is  nearly  three  feet  in  diameter,  and  weighs  above  fourteen 
pounds. 

The  extraordinary  height  to  which  not  only  individual 
mountains  but  even  whole  districts  rise  in  tropical  regions, 
and  the  consequent  cold  of  such  elevations,  affords  the  inha- 
bitant of  the  tropics  a  singular  spectacle.  For  besides  his 
own  palms  and  bananas,  he  is  surrounded  by  those  vegetable 
forms  which  would  seem  to  belong  solely  to  northern  latitudes. 
Cypresses,  pines,  and  oaks,  barberry  shrubs  and  alders  (nearly 
allied  to  our  own  species)  cover  the  mountain  plains  of 
Southern  Mexico  and  the  chain  of  the  Andes  at  the  equator. 
Thus  nature  has  permitted  the  native  of  the  torrid  zone  to 
behold  aU  the  vegetable  forms  of  the  earth  without  quitting 
his  own  clime,  even  as  are  revealed  to  him  the  luminous 
worlds  which  spangle  the  firmament  from  pole  to  pole  (37). 

These  and  many  other  of  the  enjoyments  which  nature 
affords  are  denied  to  the  nations  of  the  North.  Many  constel* 
Rations  and  many  vegetable  forms,  including  more  especially 
the  most  beautiful  productions  of  the  earth  (palms,  tree-ferns, 
bananas,  arborescent  grasses,  and  delicately  feathered  mi- 
mosas), remain  for  ever  unknown  to  them;  for  the  puny 
plants  pent  up  in  our  hothouses,  give  but  a  faint  idea  of  the 
majestic  vegetation  of  the  tropics.  But  the  rich  development 
of  our  language,  the  glowing  fancy  of  the  poet,  and  the 
imitative  art  of  the  painter,  afford  us  abundant  compensation; 
and  enable  the  imi^ination  to  depict  in  vivid  colours  the 
images  of  an  exotic  Nature.  In  the  frigid  North,  amid  barren 
lieatibs,  the  solitary  student  may  appropriate  all  that  has  been 
discovered  in  the  most  remote  regions  of  the  earth,  and  thus 
create  within  himself  a  world  as  free  and  imperishable  as 
the  spirit  from  which  it  emanates. 


ILLUSTRATIONS  AND  ADDITIONS. 

(1)  p.  210-*"  On  the  Chimborazo,  upwards  of  eight  thousand 

feet  higher  than  £tna.** 

Small  singing  birds,  and  even  butterflies,  (as  I  have 
myself  witnessed  in  the  Pacific,)  are  often  liet  with  at 
great  distances  from  the  shore^  during  storms  Iflowing  off 
land.  In  a  similar  manner  insects  are  involuntarily  carried 
into  the  higher  regions  of  the  atmosphere,  to  an  eleva- 
tion of  17,000  to  19,000  feet  above  the  plains.  The  light 
bodies  of  these  insects  are  borne  upwards  by  the  ver- 
tically ascending  cun-ents  of  air  caused  by  the  heated  con- 
dition of  the  earth's  surface.  M.  Boussingault,  an  admirable 
chemist,  who  ascended  the  Gneiss  Mountains  of  Caracas,  while 
holding  the  appointment  of  Professor  in  the  newly  established 
Mining  Academy  at  Santa  Fe  de  Bogota,  witnessed,  during 
his  ascent  to  the  summit  of  the  Silla,  a  phenomenon  which 
confirmed  in  a  most  remarkable  manner  this  vertical  ascent 
of  air.  He  and  his  companion,  Don  Mariano  de  Eivero, 
observed  at  noon  a  number  of  luminous  whitish  bodies  rise 
£:om  the  vaUey  of  Caracas  to  the  summit  of  the  Silla,  an 
elevation  of  5755  feet,  ^  and  then  sink  towards  the  adjacent 
sea  coast.  This  phenomenon  was  uninterruptedly  prolonged 
for  a  whole  hour,  when  it  was  discovered  that  the  bodies,  at 
first  mistaken  for  a  flock  of  small  birds,  were  a  number  of 
minute  balls  of  grass -haums.  Boussingault  sent  me  some 
of  this  grass,  which  was  immediately  recognised  by  Pro- 
fessor Kunth  as  a  species  of  Yilfa,  a  genus  o£^grass  which 
together  with  Agrostis  is  of  frequent  occurrence  in  the 
provinces  of  Caracas  and  Cumana.  It  was  the  Vilfa  tenacis* 
sima  of  our  Synopsis  Plantarum  aquinoctialium  Orbis  Novi^ 
t.  i.  p.  205.  Saussure  found  butterflies  on  Mont  Blanc,  and 
Bamond  observed  them  in  the  solitudes  around  ^the  summit 
of  Mont  Perdu.  When  MM.  Bonpland,  Carlos  Montufar, 
and  myself,  on  the  23rd  of  Jime,  1802,  ascended  the  eastern 
declivity  of  Moimt  Chimborazo,  to  a  height  of  19,286  feet, 
and  where  the  barometer  had  fallen  to  14*84  inches,  we  found 
winged  insects  buzzing  aroimd  us.     We  recognised  them  to 
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be  Diptera,  resembling  flies,  but  it  was  impossible  to  catch 
these  insects  standing  on  the  rocky  ledges  {cuchilla)^  often 
less  than  a  foot  in  breadth,  and  between  masses  of  snow  pre« 
cipitated  from  above.  The  elevation  at  which  we  observed 
these  insects  was  almost  the  same  as  that  in  which  the  naked 
trachytic  rock,  which  projected  from  the  eternal  snows  aroimd, 
exhibited  the  last  traces  of  vegetation  in  Lecidea  geographica. 
These  insects  were  flying  at  an  elevation  of  18,225  feet,  or 
nearly  266(rfeet  higher  than  the  simimit  of  Mont  Blanc :  and 
somewhat  Ibelow  this  height,  at  an  elevation  of  16,626  feet, 
and  therefore  also  above  the  region  of  snow,  M.  Bonpland  saw 
yellow  butterflies  flying  close  to  the  ground.  The  mammalia 
which  live  nearest  to  the  region  of  perpetual  snow,  are,  in  the 
Swiss  Alps,  the  hybemating  marmot,  and  a  very  small  field* 
mouse,  (HypudsBus  nivalis,)  described  by  Martins,  which  on 
the  Faulhorn  lays  up,  almost  under  the  snow,  a  store  of  the 
roots  of  phanerogamic  alpine  plants.*  The  opinion  prevalent 
in  Europe,  that  the  beautiM  rodent,  the  Chinchilla,  whose 
soft  and  glossy  fur  is  so  much  esteemed,  is  found  in  the 
highest  mountain  regions  of  Chili,  is  an  error.  The  Chin- 
chilla laniger  (Gray)  lives  only  in  a  mild  lower  zone,  and 
does  not  advance  further  south  than  the  parallel  of  35°.t 

Whilst  among  our  European  Alps,  Lecideas,  Parmelias,  and 
Umbilicarias  but  scantily  clothe  with  a  few  coloured  patches 
those  rocks  that  are  not  wholly  covered  with  snow,  we  found 
in  the  Andes,  at  elevations  of  13,700  to  nearly  15,000  feet, 
some  phanerogamic  plants  which  we  were  the  first  to  describe; 
as  for  instance,  the  woolly  species  of  Fraylejon,  (Culcitium 
nivale,  C.  rufescens,  and  C.  reflexum,  Espeletia  grandiflora, 
and  E.  argentea)  Sida  pichinchensis.  Ranunculus  nubigenus, 
R.  Gusmann^with  red  or  orange-coloured  flowers,  the  small 
moss-like  umbelliferous  plant,  Myrrhis  andicola,  and  Fragosa 
arctioides.  On  the  declivity  of  the  Chimborazo,  the  Saxi- 
fraga  Boussingaulti,  described  by  Adolph  Brongniart,  grows 
beyond  the  limits  of  perpetual  snow  on  loose  blocks  of  stone 
at  an  elevation  of  15,770  feet  above  the  level  of  the  sea,  and 
not  at  1 7,OoO  as  has  been  stated  in  two  admirable  English 

♦  Adea  de  la  SociitS  ffelvHique,  1843,  p.  324. 
f  Claudio  Gay,  Historia  jmca  y  politica  de  Chile,  Zooloffia,  1844> 
p.  91. 
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jbumals.*  This  Saxifrage,  discovered  by  Boussingaidt,  must 
therefore  be  regarded  as  the  highest  growiog  phanerogamic 
plant  in  the  world. 

The  yertical  height  of  CSiimborazo  is,  according  to  my 
measorement,  21,422  feet.f  This  restdt  is  a  mean  between 
liioee  which  hare  been  given  by  the  French  and  Spanish 
Academicians.  The  principal  differences  do  not  here 
depend  on  different  assumptions  for  the  refraction,  but  on  a 
difference  in  reducing  the  measured  line  to  the  level  of  the 
0ea.  This  reduction  can  only  be  made  in  the  Andes  by  the 
barometer,  and  hence  every  so-caDed  trigonometric  measure- 
ment must  also  necessarily  be  a  barometric  one,  whose 
result  win  vary  according  to  the  different  formula  employed. 
Owing  to  the  enormous  mass  of  the  mountain  chain,  we  can. 
only  obtain  very  small  angles  of  altitude,  when  the  greater 
portion  of  the  whole  height  has  to  be  measured  trigono- 
xnetrically,  and  the  observation  is  made  at  some  low  and  dis- 
tant point  near  the  plain  or  the  level  of  the  sea.  It  is  on  the 
other  hand  extremely  difficult  to  obtain  a  convenient  base 
line,  as  the  space  that  is  to  be  determined  barometrically 
increases  with  every  step  we  advance  towards  the  mountain. 
These  obstacles  have  to  be  encountered  by  every  traveller 
who  on  the  high  table-lands,  which  surround  the  summit  of 
the  Andes,  selects  a  spot  for  performing  a  geodetic  operation. 
On  the  pumice-covered  plain  of  Tapia,  to  flie  west  of  the  Rio 
Chambo,  at  a  height  of  9477  feet,  barometrically  deter- 
mined, I  measured  the  Chimborazo.  The  Llanos  de  Ltiisa, 
and  more  especially  the  plain  of  Sisgun,  whose  elevation  is 
12,150  feet,  would  yield  greater  angles  of  altitude.  I  had  on 
one  occasion  made  every  preparation  necessary  for  the 
measurement  of  Mount  Chimborazo,  from  the  plain  of  Sisgun, 
when  the  summit  of  the  motmtain  was  suddenly  shrouded  in. 
a  dense  cloud. 

Some  h3^thetical  suggestions,  regarding  the  probable  deri- 
vation of  the  name  of  the  far-famed  "  Chimborazo,"  may  not 
be  wholly  unwelcome  to  etymologists.  The  district  in  which 
the  mountain  is  situated  is  called  Chimbo,  a  word  which  La 

*  Compare  my  Asie  centrcUe,  t.  ill.  p.  262,  with  Hooker,  Journal 
of  Botany,  vol.  i.  1834,  p.  327,  and  the  Edinburgh  New  Philosophical 
Journal,  vol.  xvii.  1834,  p.  380. 

+  Hecueil  d'Observ.  astron.,  1. 1.  Intr.  p.  Ixxii. 
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PoDdamine*  derives  from  chimpaniy  to  cross  a  river.  '*  Chim* 
bora^o"  means,  according  to  him,  ^'the  snow  of  the  opposite 
bank,''  from  the  faet  of  a  brook  being  crossed  at  the  village  of 
Chimbo,  in  sight  of  the  huge  snow-covered  mountain.  (In 
,the  Qquichua  language  ekimpa  signifies  the  opposite  bank  ot 
side;  ekimpam  to  cross  a  river,  bridge,  &c.)  Several 
natives  of  the  province  of  Quito  assured  me  that  Chimborazo 
meant  simply  the  snow  of  Chimbo.  In  Carguai-razo  we  meet 
with  the  same  termination,  and  it  would  appear  that  '*razo''  is 
a  provincial  word.  The  Jesuit  Holguin,  whose  excellent 
^vocabulary!  I  possess,  is  not  acquainted  with  the  word  razo» 
The  genuine  term  for  snow  is  ritti.  On  the  other  hand,  my 
friend,  Professor  Buschmann,  an  admirable  linguist,  remarks 
.that  in  the  Chinchaysuyo  dialect,  (employed  noilh  of  Cuzco  as 
^  as  Quito  and  Pasto)  raju,  the^  being  apparently  guttural, 
4ngnifies  snow.^  As  chimpa  and  chimpaui  do  not  well  suit 
on  account  of  the  a,  we  may  seek  a  definite  meaning  for  the 
first  portion  of  the  name  of  &e  mountain  and  of  the  vOIage 
Chimbo,  in  the  Qquichua  word  ^*chimpu,"  which  is  used  to 
^express  a  coloured  thread  or  fringe  (senal  de  lana,  hilo  6  bor- 
lilia  de  colores);  the  redness  of  the  sky  (arreboles),  and  the 
halo  roimd  the  sun  and  moon.  The  name  of  the  mountain 
might  be  thus  derived  from  this  word,  without  reference  to 
the  district  or  village.  At  all  events,  whatever  may  be  the 
et3rmology  of  the  word  Chimborazo,  it  should  be  written  in 
the  Peruvian  manner  Chimporazo,  as  the  Peruvians  have  no 
i  in  their  al]d&abet. 

May  not  £de  name  of  this  colossal  mountain  be  wholly  inde- 
pendent of  the  Inca  language,  and  have  come  down  from  a 
bygone  age?  The  Inca  or  Qquichua  language  had  not  been 
introduced  long  prior  to  the  Spanish  invasion  into  the  king- 
dom of  Quito,  where  the  now  wholly  extinct  Puruay  language 
had  been  previously  used.  The  names  of  other  mountains,  as 
Pichincha,  Ilinissa,  and  Cotopaxi,  are  wholly  devoid  of  mean- 
ing in  the  language  of  the  Incas,  and  are  therefore  undoubt- 

*   Voyage  d  VEquaieur,  1761,  p.  184. 
.    t  VocabidcoiHo  de  la  Lengua  general  de  todo  el  Peru  Uamada 
%engua  Qquichua  6  d^  Inca^  Lima,  1608. 

.  X  See  the  word  in  Juan  de  Figueredo's  vocabulaiy  of  Chinchaysayo 
words  appended  to  Diego  de  Torres  Kubio,  Arte,  y  Vocahulario  de  la 
JjengiM  Quickua,  reimpr.  en  Lima,  1751,  fol.  222,  b. 
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edly  of  higher  antiquity  than  the  introduction  of  the  worship 
of  the  sun,  and  of  the  court-language  of  the  rulers  of  Guzco. 
The  names  of  mountains  and  rivers  belong  in  all  regions  of 
the  earth  to  the  most  ancient  and  authentic  relics  of  languages  ; 
and  my  brother,  Wilhelm  von  Humboldt,  in  his  investigations 
into  the  former  distribution  of  the  Iberian  races,  has  made 
ingenious  use  of  these  names.  A  singular  and  unexpected 
statement  has  recently  been  made,*  "fliat  the  Incas,  Tupac 
Yupanqui,  and  Huayna  Capac,  were  astonished  on  their  first 
conquest  of  Quito,  to  find  a  dialect  of  their  Qquichua  language 
in  use  among  the  natives."  Prescott,  however,  seems  to 
regard  this  as  a  very  bold  assextion.t 

If  we  could  suppose  the  pass  of  St.  Gothard,  Mount  Athos, 
or  the  Rigi,  piled  on  the  summit  of  the  Chimborazo,  we 
should  have  tibe  elevation  which  is  at  present  ascribed  to 
the  Dhawalagiri  in  the  Himalaya.  The  geologist  who  regards 
the  interior  of  our  planet  firom  a  more  general  point  of  view, 
and  to  whom  not  the  directions,  but  the  relative  heights  of 
the  rocky  projections,  which  we  designate  mountain  chains, 
appear  but  as  phenomena  of  little  importance,  will  not  be 
astonished  if  at  some  future  period  mountain  summits  should 
be  discovered  between  the  Himalaya  and  the  Altai,  which 
should  surpass  in  height  those  of  Dhawalagiri  and  Djewahir 
as  much  as  these  exceed  that  of  Chimborazo.^  The  great 
height  to  which  the  snow-line  recedes  in  summer  on  the  nor- 
thern declivity  of  the  Himalaya,  owing  to  the  heat  radiated 
from  the  elevated  plateaux  in  Central  Asia,  renders  the  moun- 
tain, notwithstanding  that  it  is  situated  in  29  to  30^°  north 
lat.,  as  accessible  as  are  the  Peruvian  Andes  in  the  region 
of-  the  tropics.  Captain  Gerard  has  moreover  recently  ascended 
the  Tarhigang  as  high,  if  not  117  feet  higher,  §  than  I  ascended 
the  Chimborazo.  Unfortunately,  as  I  have  elsewhere  more 
fully  shown,  these  mountain  ascents,  beyond  the  line  of  per- 
petual snow,  however  they  may  engage  the  curiosity  of 
the  public,  are  of  very  little  scientific  utility. 

*  Yelasco,  Historia  de  Quito,  t.  i.  p.  186. 

+  Hist,  of  the  Conquest  qfPerUy  vol.  i.  p.  126. 

X  See  my  Vuea  des  CordiUires  et  Monument  dea  peuptea  indigenes 
de  VAm^rigue,  t.  i.  p.  116;  and  the  Memoir  entitled  Ueber  zwei  Ver- 
sucfie  den  Chimborazo  zu  besteigen  1802  and  1831,  in  Schumacher's 
Jahrbuch/Ur  1837,  S.  176. 

J  Critical  Researches  on  Philology  and  Geography,  1824,  p.  144. 
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(2)  p.  210— "7%^  CandoTy  that  giant  among  vtdtures.** 

I  have  elsewhere*  given  the  natural  history  of  the  Condor, 
which  before  my  travels  had  been  variously  misstated.  The 
name  is  properly  Ountur  in  the  Inca  language;  Manque^ 
among  the  Araucanes  in  Chili ;  Sarcoramphu8  Condor  accord- 
ing to  Dum^ril.  I  sketched  the  head  of  this  bird  from  life, 
of  the  natural  size,  and  had  my  drawing  engraved.  Next  to 
the  Condor,  the  Lammergeier  of  Switzerland,  and  the  Falco 
destructor  (Daud.),  probably  Linnaeus*  Falco  Harpyiay  are  the 
largest  of  2XL  flying  birds. 

The  region  which  may  be  regarded  as  the  common  resort 
of  the  Condor,  begins  at  the  elevation  of  Mount  Etna.  It 
embraces  atmospheric  strata  which  are  from  10,000  to  19,000 
feet  above  the  level  of  the  sea.  Humming  birds  also,  which  in 
their  summer  flights  advance  as  far  as  61°  north  lat.  on  the 
western  coast  of  America,  and  are  on  the  other  hand  found 
in  the  Archipelago  of  the  Tierra  del  Fuego,  were  seen  by  Von 
Tsehudi  in  Pima  at  an  elevation  of  14,600  feet.f  There  is  a 
pleasure  in  comparing  the  largest  and  the  smallest  of  the 
feathered  inhabitants  of  the  air.  The  largest  among  the 
Condors  found  in  the  Cordilleras,  near  Quito,  measure  nearly 
15  feet  across  the  expanded  wings,  and  the  smaller  ones  8^ 
feet.  This  size,  and  the  visual  angle  at  which  the  birds  are 
seen  vertically  above  one's  head,  afford  an  idea  of  the  enormous 
height  to  which  the  Condor  soars  in  a  clear  sky.  A  visual 
angle  of  four  minutes,  for  instance,  would  give  a  vertical 
elevation  of  7330  feet.  The  cavern  (Mackay)  of  Antisana, 
opposite  the  mountain  of  Chussulongo,  and  where  we 
measured  the  birds  soaring  over  the  chain  of  the  Andes,  lies 
at  an  elevation  of  nearly  16,000  feet  above  the  surface  of  the 
Pacific ;  the  absolute  height  which  the  Condor  reached  must 
therefore  be  23,273  feet,  a  height  at  which  the  barometer 
scarcely  stands  at  12*7  inches;  but  which,  however,  does  not 
exceed  that  of  the  loftiest  summit  of  the  Himalaya.  It  is 
a  remarkable  physiological  phenomenon  that  the  same  bird, 
which  wheels  for  hours  together  through  these  highly  rarefied 
regions,  should  be  able  suddenly,  as  for  instance  on  the 
western  declivity  of  the  volcano  of  Pichincha,  to  descend  to 

*  See  my  Becueil  cTObaervations  de  Zoologie  et  cPAnatomie  com- 
parie,  vol.  i.  p.  26 — 45. 

t  Fauna  Penuma,  Omithol  p.  12, 
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the  sea-shore,  and  ihaa  in  the  coarse  of  a  few  hours  tray^rse, 
as  it  were,  all  climates.  At  heights  of  23,000  feet  and  upwards 
the  membranous  air-sacs  of  tl^  Condor  must  undergo  a  re- 
markable degree  of  inflation  alter  being  filled  in  lower  regions 
of  the  atmosphere. 

Ulloa,  more  than  a  hundred  years  ago,  expressed  his  asto- 
nishment that  the  Vulture  of  the  Andes  could  soar  at  heights 
where  the  pressure  of  the  atmosphere  was  less  than  fifteen 
inches.*  An  opinion  was  at  that  time  entertained,  from  the 
analogy  of  experiments  made  with  the  air-pump,  that  no 
animal  could  exist  under  this  slight  amount  of  atmospheric 
pressure.  I  have  myself,  as  has  already  been  mentioned,  seen 
the  barometer  fall  to  14*85  inches  on  the  Chimborazo;  and 
my  friend,  M.  Gay-Lussac,  breathed  for  a  quarter  of  an  hour 
an  atmosphere  in  which  the  pressure  was  only  12*9  inches. 
It  must  be  admitted  that  man,  when  wearied  by  muscidar 
exertion,  finds  himself  in  a  state  of  painful  exhaustion 
at  such  elevations;  but  in  the  Condor,  the  respiratory 
process  seems  to  be  performed  with  equal  facility  imder 
a  pressure  of  30  or  of  13  inches.  This  bird  probably  raises 
itself  voluntarily  to  a  greater  height  itom,  the  sur£su;e  of  our 
earth  than  any  other  Hying  creature.  I  use  the  expression 
^'yoluntarily,*'  since  small  insects  and  siliceous-sheUed  infusoria 
are  frequently  borne  to  greater  eleyations  by  a  rising  current 
of  air.  It  is  probable  that  the  Condor  flies  eyen  higher  than 
the  aboye  calculations  would  appear  to  show.  I  remember 
obsendug  near  the  Cotopaxi,  in  the  pumice  plain  of  Suni- 
guaicu,  at  an  elevation  of  14,471  feet  above  Ihe  level  of  the 
sea,  this  bird  soaring  at  such  a  height  above  my  head  that  it 
appeared  like  a  black  speck.  But  what  is  the  smallest  angle 
under  which  faintly  illumined  objects  can  be  distinguished  ? 
Their  form  (linear  extension)  exercises  a  great  influence  on 
the  minimum  of  this  angle.  The  transparency  of  the  mountain 
air  is  so  great  under  the  equator,  that  in  the  province  of  Quito^ 
as  I  have  elsewhere  stated,  the  white  doak  (j^imeho)  of  a  horse- 
man may  be  distinguished  with  the  naked  eye  at  a  horizontal- 
distance  of  89,664  feet,  and  therefore  under  an  angle  of  thirteen 
seconds.  It  was  my  fiiend  Bonpland  whom  we  observed, 
from  the  pleasant  country-seat  of  the  Marques  de  Selvalegie, 

•  Voyage  de  VAm^rigue  mSridiondle,  i,  11.  p.  2. 17(2;  Observatumf. 
astronomiques  et  physiques,  p.  IIQL 
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moving  along  a  black  rocky  precipice  on  the  volcano  of 
Pichincha.  Lightning  conductora,  being  thin  elongated 
objects,  are  visible,  aa  Arago  has  observed,  from  the  greatest 
distances  and  under  the  smaUest  angles. 

The  accomit  I  have  giyen  in  my  Monograph  of  the  Condor 
(Zooloffie,  pp.  26 — 45)  of  the  habits  of  this  powerful  bird  in  the 
mountain  districts  of  Quito  and  Peru  has  been  confirmed  by  a 
more  recent  traveller,  Gay,  who  has  explored  the  whole  of 
Chili,  and  described  it  in  his  admirable  work,  Historta  Jistea  y 
poUtica  de  ChUe,  This  bird  which,  singularly  enough,  like 
the  Lamas,  Yicu£ias,  Alpacas  and  Ghianacos,  is  not  found  be^* 
yond  the  equator  in  New  Granada,  penetrates  as  far  south  as 
the  Straits  of  Magellan.  In  Chili,  as  in  the  elevated  plateaux 
of  Quito,  the  Condors,  which  usually  live  in  pairs,  or  even 
alone,  congregate  in  flocks  for  the  purpose  of  attacking 
lambs  and  calves,  or  seizing  on  yoimg  Guanacos  (Guanacillos). 
The  havoc  annually  committed  by  the  Condor  among  the  herds 
of  sheep,  goats  and  cattle,  as  well  as  among  the  wild  vicu&as, 
alpacas  and  guanacos  of  the  chain  of  the  Andes  is  very  con^ 
siderable.  The  Chilians  assert  that  this  bird  when  in  captivity 
can  endure  hunger  for  forty  days;  when  in  a  free  state, 
however,  its  voracity  is  excessive,  and  it  then,  like  the 
vulture,  feeds  by  preference  on  carrion. 

The  mode  of  catching  these  birds,  by  an  inclosure  of  pali- 
sades such  as  I  have  already  described,  is  as  successfid  in 
Chili  as  in  Peru,  for  the  bird  after  being  rendered  heavy  from 
excess  of  food  is  obliged  to  run  a  short  distance  with  half- 
extended  wings  before  it  can  take  flight.  A  dead  ox  which 
is  already  in  an  incipient  state  of  decomposition,  is  strongly 
inclosed  with  palisades,  within  which  narrow  space  the 
Condors  throng  together;  being  unable,  as  already  observed, 
to  fly  on  account  of  the  excess  of  food  which  they  have  dei 
youred,  and  impeded  in  their  run  by  the  paHsades,  these  birds 
are  either  killed  by  the  natives  vnth  clubs,  or  are  caught  aHve 
by  the  lasso.  The  Condor  was  represented  as  a  symbol  of 
strength  on  the  coini^  of  Chili  immediately  after  the  first 
declaration  of  political  independence.* 

The  different  species  of  Gallinazos,  which  are  much  more 
considerable  in  point  of  numbers  than  the  Condors,  are  als6 

♦  ClaodSo  Gay,  JffUtoria  Jmea  y  politica  de  ChUe,  publicada  biyo 
los  auspicios  del  Supremo  Gobiemo;  Zoologia,  pp.  154—198. 
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fsut  more  useful  than  the  latter  in  the  great  economy  of 
Nature  for  destroying  and  removing  animal  substances  that 
are  becoming  decomposed,  and  thus  purifying  the  atmosphere 
in  the  neighbourhood  of  human  dwellings.  In  tropical 
America,  I  have  sometimes  seen  seventy  or  eighty  of  these 
creatures  collected  round  a  dead  ox ;  and  I  am  able,  as  an 
eye-witness,  to  confirm  the  fact  that  has  of  late  erroneously 
been  called  in  question  by  ornithologists,  that  the  appearance  <^ 
one  single  king-vulture  (who  is  not  larger  than  the  Gallinazos) 
is  sufficient  to  put  a  whole  assemblage  of  these  birds  to 
flight.  No  contest  ever  takes  place ;  but  the  Gallinazos  (two 
species  of  which,  (Cathartes  urubu  and  C.  aura,)  have-  been 
confounded  together  by  an  unfortunately  fluctuating  nomen- 
clature) are  intimidated  by  the  sudden  appearance  and  the 
courageous  demeanour  of  the  richly  coloured  ^'Sarcoram^ 
phus  Fapa.^'  As  the  ancient  Egyptians  protected  the  Pei> 
cnopteri,  which  pm-ified  the  atmosphere,  so  also  the  wanton, 
destruction  of  Gallinazos  is  punished  in  Peru  by  a  fine 
(multa),  which,  according  to  Gay,  amounts  in  some  cities  to 
300  piastres  for  every  bird.  It  is  a  remarkable  fact,  that 
this  species  of  vulture,  as  was  already  testified  by  Don  Felix 
de  Azara,  if  trained  early,  will  so  accustom  themselves  to  the 
person  who  has  reared  them,  that  they  will  follow  him  on  a 
journey  for  many  miles,  flying  after  his  carriage  across  the 
Pampa. 

(3)  p.  211 — ^^  Encloses  their  rotating  bodies.^^ 

Fontana,  in  his  admirable  treatise  ''on  the  poison  of  the 
viper,"  vol.  i.  p.  62,  mentions  that  he  succeeded  in  restorii^ 
to  animation,  after  two  hours*  immersion  in  a  drop  of  water, 
a  wheel-animalcule  which  had  lain  in  a  dried  and  motionless 
condition  for  the  space  of  two  years  and  a  half.* 

The  so-called  reanimation  of  Rotifera  has  very  recently 
again  been  made  a  subject  of  lively  discussion,  since  observ- 
ations have  been  conducted  with  more  exactness  and  subjected 
to  a  stricter  criticism.  Baker  sfBrmed  that  in  1771,  he  had 
revived  paste-eels  which  Needham  had  given  him  in  the  year 
1744!  Franz  Bauer  saw  liis  Vibrio  tritici,  which  had  lain 
four  years  in  a  dry  state,  move  on  being  moistened*     The 

*  On  the  action  of  water,  see  my  Versuche  fiber  die  gereizte  Muahd' 
vnd  Nervenfaaer,  Bd.  ii.  S.  250. 
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remarkably  careful  and  experienced  observer,  Doydre,*  draws 
the  following  conclusions  from  his  beautiful  experiments: 
that  Rotifera  revive,  i.  e.  pass  from  a  motionless  state  to  one 
of  motion,  after  being  exposed  to  a  cold  of  11^.2  Fabr., 
or  to  a  heat  of  113°  Fahr. ;  that  they  preserve  the  property  of 
reviving  in  dry  sand  up  to  a  temperature  of  159®  Fahr.;  but 
that  they  lose  this  property  and  remain  immoveable  if  warmed 
in  moist  sand  to  131°  Fahr.  only;f  and  that  the  possibility  of 
this  so-called  revivification  is  not  prevented  by  their  being 
exposed  to  desiccation  for  twenty-eight  days  in  barometric 
tubes,  in  vacuo,  even  should  chloride  of  lime  or  sulphuric  acid 
be  employed.  J 

Doyere  has  also  seen  Rotifera  slowly  revive  aflker 
being  dried  without  sand,  (dess^ches  k  nu,)  a  fact  which 
Spollanzani  denies.  §  "  Desiccation  conducted  in  an  ordinary 
temperature  might  be  open  to  many  objections  which  are 
not  perhaps  wholly  obviated  by  the  employment  of  a  dry 
vacuum;  but  when  we  observe  that  the  Taraigrades  irrevoc- 
ably perish  in  a  temperature  of  131°  Fahr.  if  their  tissues  are 
permeated  with  water,  whereas  they  can,  when  dried,  support 
a  temperature  that  may  be  estimated  at  248°  Fahr.,  we  are 
disposed  to  admit  that  the  sole  condition  required  for  'animal 
revivification  is  the  perfect  integrity  of  organic  structure  and 
continuity." 

In  like  manner,  the  sporules,  or  germinating  cells  of  cryp- 
togamic  plants,  which  Kunth  compares  to  the  propagation  of 
certain  phanerogamic  plants  by  buds  (bulbillee),  retain  their 
power  of  germination  in  the  highest  temperature.  Accord- 
ing to  the  most  recent  experiments  of  Payen,  the  sporules  of 
a  small  fungus  (Oi'dium  aurantiacum),  which  invests  the  crumb 
of  bread  with  a  reddish  feathery  coating,  do  not  even  lose 
their  vegetative  powers  by  being  exposed  in  closed  tubes 
for  half  an  hour  to  a  temperature  of  183°  to  208°  Fahr.  before 
being  strewn  on  fresh,  unspoilt  .dough.  May  not  the  newly 
discovered  and  wonderful  monad  (Monas  prodigiosa),  which 
causes  blood-like  spots  in  mealy  substances,  have  been  mixed 
with  this  fungus  ? 

*  See  his  Mhnoire  sur  les  Tardigrades  et  sur  leur  propriiti  de 
revenir  d  la  vie  (1842). 
+  Doyfere,  Op.  dt.  p.  119. 
j  Doyfere,  Op.  cit.  pp.  130—133. 
§  Doyfere,  Op.  cit.  pp.  117  and  129. 

A 
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Ehreaberg,  in  his  great  work  on  Infusoria  (p.  492 — 496), 
has  given  the  most  complete  history  of  all  the  observations 
instituted  on  the  so-called  revivification  of  Rotifera.  He 
belieyesy  that  notwithstanding  all  the  means  of  desiccaticxi 
employed,  the  organization-fluid  still  remains  in  the  apparently 
dead  animal.  He  contests  the  hypodiesis  of  /^latent  life"; 
for  death,  he  says,  "is  not  life  in  a  t(»pid  state,  but  the 
absence  of  life." 

The  hybernation  or  wintar-sleep  of  both  warm  and  ccdd- 
Uooded  animals,  as  donnice,  marmots,  sand-martins  {Hirundo 
ripariuy  acc(»:ding  to  Cuvier)*,  and  of  frogs  and  toads> 
affords  us  evidence-  of  the  diminution,  if  not  of  the  complete 
suspension,  of  the  oi^anic  functions^  Trogs  awakened 
from  their  winter-sleep  by  warmth,  can  remain  eight  times 
longer  under  water,  without  drowning,  than  frogs  in  the 
breeding  season.  It  seems  as  if  the  respiratory  frmctions  of 
the  lungs  require  a  leas  d^ree  of  activity  after  the  long 
suspension  of  their  excitability.  The  circumstance  of  the 
sand-martin  burying  itself  during  the  winter  in  marshes,  is  a 
phenomenon  which,  while  it  scarcely  admits  of  a  doubt, 
is  the  more  remarkable,  because  in  birds,  the  function 
of  respiration  is  so  extremely  ^lergetic,  that,  according  to 
Lavoisier's  experiments,  two  sparrows  in  an  ordinary  con- 
dition will,  in  the  same  time,  decompose  as  much  atmospherie 
air  as  a  Guinea-pig.f  Winter-sleep  is  not  supposed  to  be 
general  to  the  whole  species  of  liiese  sand-martins,  but  only 
to  some  few  individuals.;^ 

As  in  the  frigid  zone  deprivation  of  warmth  produces  winter- 
sleep  in  some  animals,  so  in  the  tcwrid  regions,  within  the 
tropics,  an  analogous  phenomenon  is  manifested  that  has  not 
hitherto  been  svmciently  regarded,  and  to  which  I  have 
applied  the  term  9ummer-»leep^^  Drought  and  a  oontinuoas 
high  temperature  act  like  the  cold  of  winter  in  reducing 
excitability.  Madagascar,  excepting  a  very  small  portion  of 
its  southern  extremity,  lies  within  the  ^pics,  and  here^ 
as  was  already  observed  by  Brugui^re,  the  hed^dK>g-l]ke 
Tenrecs  {Centeres,  Illiger),  one  species  of  whick  (C  eeaU' 

•  Xiffne  animal,  1829,  t.  i.  p.  Z96. 

t  Lavoisier,  M6moire8  de  Ghimie,  1. 1.  p.  119. 

%  Milne  Edwards,  ElhnenU  de  Zoologie,  1834,  p.  513. 

$  BelaL  hist,,  U  ii.  pp.  192,  626. 
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dahu)  was  mtrodaced  intotbe  Ide  of  France  (20^  S',  latitude), 
sleep  during  exoesslTe  heat.  The  objection  adranoed  hf 
Beejaxdins,  tluit  the  time  of  their  sleep  Mis  within  the  seasoii 
of  winter  in  the  sointheTn  hemisphere,  can  scaroelTbe  regarded 
as  api^cable  in  reference  to  a  oonn^,  where  the  mean  tem« 
perature  of  the  coklest  month  is  nearly  7^  Fahr.  above  that 
of  the  hottest  montk  in  Paris;  and  this  circnmstanoe  can- 
not therefore  dumge  the  three  months*  snmmer-sleep  of  the 
Tenree  in  Madagascar  and  Fort  Louis  (Isle  of  France)  into 
aetual  hybernation. 

In  a  similar  manner,  the  Crocodile  in  the  Llanos  of  Vene* 
suela,  the  land  and  water  Tortoises  on  the  Orinoco,  and 
ihe  colossal  Boa,  and  many  of  the  smaller  species  of  serpentSi 
He  torpid  and  motionless  in  the  hardened  ground,  through^ 
out  the  hot  and  dry  season  of  the  year.  The  missionary 
Qilij  relates,  that  the  natives,  in  seeking  the  dormant 
Terekai  (land-t<»rtoises),  which  lie  buried  in  dry  mud-to 
the  depth  of  16  or  17  inches,  are  often  bitten  by  serpents 
suddenly  awakened,  and  which  had  buried  themselves  with 
the  tortoises.  An  admirable  observer,  Dr.  Peters,  who 
has  only  just  returned  from  the  eastern  coast  of  Africa, 
writes  to  me  as  follows:  ^I  could  not  obtain  any  certain 
information  regarding  the  Tenree  during  my  short  stay 
in  Madagascar,  but  I  am,  on  the  other  hand,  well  aware, 
that  in  the  portion  of  eastern  Africa  where  I  spent  several 
years,  different  species  of  tortoises  (Pentonyx  and  Trionices) 
remain  enclosed  for  months  together,  without  food,  in  the 
parched  and  indurated  ground,  during  the  dry  season  of  this 
tropical  country.  The  Idpidonren  also  remains  motionless, 
and  coiled  up  in  the  hardened  earth,  from  May  to  December, 
wherever  the  swamps  have  been  dried  up.'' 

We  thus  meet  with  an  enfeeblement  of  certain  vital  fune- 
ticns  in  numerous  and  very  different  classes  of  animals,  and, 
what  is  peculiarly  striking,  without  the  same  phenomenon  pre* 
flsanting  itself  in  organisms  nearly  allied,  and  belonging  to  one 
end  the  same  family.  The  northern  glutton  (Gulo),  allied  to 
the  badger  (Meles),  does  not,  like  the  latter,  sleep  during  the 
winter;  whilst,  according  to  Cuvier, ''  a  Myoxus  (Dormouse  of 
Sen^al,  Myoxus  Coupeii)  which  had  probably  never  expe* 
rienced  a  winter-sleep  in  its  tropical  home,  feU  into  a  state  of 
hybernation  at  the  beginning  of  winter,  the  first  year  it  was 

B  2 
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bronght  to  Europe."  lliis  enfeeblement  of  the  vital  functions 
and  vital  activity  passes  through  several  gradations,  accord- 
ing as  it  extends  to  the  processes  of  nutrition,  respiration  and 
muscular  movement,  or  induces  a  depression  of  the  cerebral 
and  nervous  S3rstems.  The  winter-sleep  of  the  solitary  bear 
and  of  the  badger  is  not  attended  with  rigidity,  and  hence 
the  awakening  of  these  animals  is  easy,  and,  as  I  frequently 
heard  in  Siberia,  very  dangerous  to  the  hunters  and  country 
people.  The  recognition  of  the  gradation  and  conneMO- 
tion  of  these  phenomena  leads  us  to  the  so-called  vita  minima 
of  the  microscopic  organisms,  which  occasionally  fall  in  the 
Atlantic  in  showers  of  meteoric  dust,  and  some  of  which  have 
green  ovaries  and  are  engaged  in  a  self-generating  process^ 
The  apparent  revivification  of  the  Rotifera  and  of  die  siH- 
ceous-sheUed  Infusoria  is  only  the  renewal  of  long  enfeebled 
vital  functions— a  condition  of  vitality  never  entirely  extin-> 
guished,  but  merely  revived  by  excitation.  Physiological 
phenomena  can  only  be  comprehended  by  being  traced 
through  the  entire  series  of  analogous  modifications. 

(4)  p.  211—"  Winged  Insects:* 

The  fructification  of  dioecious  plants  was  at  one  time  princi* 
pally  ascribed  to  the  agency  oi  the  wind.  It  has  been  shown 
by  Kolreuter,  and  also  with  much  ingenuity  by  Sprengel,  that 
bees,  wasps  and  niunerous  small  winged  insects,  are  ^e  main 
agents  in  this  process.  I  use  the  phrase  "main  agents",  since 
I  cannot  regard  it  as  consonant  to  nature  that  fructification 
should  be  impossible  without  the  intervention  of  these  insects, 
as  Willdenow  has  also  fully  shewn.*  On  the  other  hand 
dichogamy,  sap-marks,  {nMcuke  indicantes),  coloured  spots 
indicating  the  presence  of  honey-vessels,  and  fructification  by 
insects,  appear  to  be  almost  inseparable  fit)m  one  another.f 

The  statement  often  repeated  since  Spallanzani,  that  the 
dicecious  comxaonheia'p  {Cannabis  sativa),  which  was  intro- 
duced into  Europe  fix)m  Persia,  bears  ripe  seeds  without  bein^ 
in  the  neighbourhood  of  pollen-tub^,  has  been  entirely 
refuted  by  more  recent  investigations.  When  seeds  have 
been  obtained,  anthers  in  a  rudimentary  state  have  been  found 
near  the  ovarium,  and  these  may  have  been  capable  of  yield* 

*  Orundriss  der  KrdtOerkunde,  4te  Anfl.  BerL  1805.  s.  405 — 413. 
f  Augnste  de  St.  Hilaire,  Lemons  de  Botanigue,  l^iO,  pp.  565-  571* 
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ing  some  grains  of  fructifyiiig  pollen.  Such  hennaphrodism 
is  frequent  in  the  whole  faxnily  of  Urticeat,  but  a  singular 
and  hitherto  unexplained  phenomenon  is  manifested  in  the 
forcing-houses  at  Kew  by  a  small  New  Holland  shrub,  the 
Coelebogyne  of  Smith.  This  phanerogamic  plant  brings  forth 
seeds  in  England  without  exhibiting  any  trace  of  male  organs, 
and  without  the  bastard  introduction  of  the  pollen  of  any  other 
plant.  *'  A  species  of  Euphorbiaceae,"  (?)  writes  the  distin- 
^^hed  botanist,  Jussieu,  '^  the  Ccelebogyne,  which,  although 
but  recently  described,  has  been  cultivated  for  many  years 
in  English  conservatories,  has  several  times  borne  seeds, 
which  were  evidently  perfect,  since  the  well-formed  embryos 
they  contained  have  produced  similar  plants.  The  most 
careful  observations  have  hitherto  failed  in  discovering  the 
slightest  trace  of  anthers  or  even  pollen  in  the  flowers, 
which  are  dioecious.  No  male  plants  of  this  kind  are  known 
to  exist  in  England.  The  embryo  cannot  therefore  have 
come  from  the  pollen,  which  is  wholly  deficient,  but  must 
have  been  formed  entirely  in  the  ov\ile."* 

In  order  to  obtain  a  fresh  and  confirmatory  explanation  of 
this  important  and  isolated  physiological  phenomenon,  I 
lately  addressed  myself  to  my  young  friend.  Dr.  Joseph 
HooKer,  who  after  having  accompanied  Sir  James  Ross  in 
his  Antarctic  voyage,  has  now  joined  the  great  Thibeto- 
Himalayan  expedition.  Dr.  Hooker  wrote  to  me  as  follows 
from  Alexandria,  at  the  close  of  December,  1847,  prior  to  his 
embarkation  at  Suez :  "  Our  Ccelebogyne  still  flowers  with 
my  father  at  Kew,  as  well  as  in  the  Gardens  of  the  Horti- 
cultural Society.  It  ripens  its  seeds  regularly.  I  have  re- 
peatedly exammed  it  with  care,  but  have  never  been  able  to 
discover  a  penetration  of  pollen  utricles  into  the  stigma,  nor 
any  traces  of  their  presence  in  the  latter  or  in  the  style.  In 
my  herbarium  the  male  blossoms  are  in  small  catkins." 

(5)  p.  212— "Zt^  luminous  stars.** 

The  phosphorescence  of  the  ocean  is  one  of  those  splendid 
phenomena  of  nature  which  excite  our  admiration,  even  when 
we  behold  its  recturence  every  night  for  months  together. 
The  ocean  is  phosphorescent  in  all  zones  of  the  earth,  but  he 
who  has  not  witnessed  the  phenomenon  in  the  tropics,  and 
*  Adrien  de  Juasien,  Cours  iUmerUaire  de  Botanigue,  1840>  p.  463. 
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especially  in  the  Pacific,  can  fiHrm  but  a  yery  imperfect  idea 
of  the  majesty  of  this  brilliant  spectacle.  The  traveller  on 
board  a  man-of-war,  when  ploughing  the  foaming  waves  before 
a  fresh  breeze,  feels  that  he  can  scarcely  satisfy  himsdf  witli. 
gazing  on  die  spectacle  presented  by  the  circHi^  waves. 
Wherever  Ihe  ship's  side  rises  above  the  waves,  bluifih  or 
reddish  flames  seem  to  flash  lightning-like  upwards  from 
the  keel.  The  appearance  presented  in  the  tropical  seas 
on  a  dark  night  is  indesmbably  glorious,  when  shoals  o£ 
dcdphins  are  seen  sporting  around,  and  cutting  the  foamin^^ 
waves  in  long  and  circling  lines,  gleaming  with  Inight  aad 
sparkling  light.  In  the  Gulf  of  Cariaoo,  between  Cunuma 
and  Ihe  Peninsula  of  Maniquarez,  I  have  spent  hours  in 
enjoying  this  spectacle. 

Le  GentO.  and  the  elder  Forster  ascribed  Ihese  flames  to 
the  electrical  friction  of  the  water  on  the  vessel  as  it  glides 
fiMrward-— an  explanation  that  must,  in  the  present  eonditi<Mi 
of  our  phyeacal  knowledge,  be  regarded  as  nnt^iable.^ 

There  are  probably  few  subjects  of  natural  investigati<m 
which  have  excited  so  many  and  such  long-continued  con- 
tentions as  the  phosphorescence  ai  sea-water.  All  that  is 
known  with  certainty  regarding  this  much  disputed  question 
may  be  reduced  to  the  following  simple  frtcts.  Th^ie  are 
many  luminous  moUusca  which  possess  the  property  when 
alive  of  emitting  at  will  a  frunt  phosphoric  light;  which  is  of 
a  bluish  tinge  in  Nereis  nocfUuca,  jSfedtiea  pelagica  var,  /3,f 
and  in  the  pipe-^ike  Monophora  noctUuea,  discovered  in 
Baudin's  expedition.^  The  luminosity  of  sea-water  is  in 
part  owing  to  living  light-bearing  animals,  and  in  part  to 
the  organic  fibres  and  membranes  of  the  san^,  when  in  a 
state  of  decompofidtion.  The  first-named  of  these  causes 
of  the  phosphorescence  of  the  ocean  is  undoubtedly  the  most 
common  ana  the  most  widely  dif^ised.  The  more  activ^y 
and  the  more  efficiently  that  travellers  ^igaged  in  the  study 

*  Joh.  Reinh.  Forster,  Bemerhmffen  eevif  seiner  Reise  wn  die  WeU, 
1783,  8.  57;  Le  Oentil,  Voyage  dans  les  Mere  de  VInde,  1772,  i.  i 
pp.  «86~- 698. 

t  Forskaal,  jPVzuna  €Bgypti(ictHir<d)ica^  s.  DescripUones  animaUum 
gucB  in  iZinere  orientcUi  observavit,  1775,  p.  109. 

t  Boiy  de  St.-Vincent,  Voycige  dans  les  Hes  des  Mers  ^AfrUpus^ 
1804  tip.  107, pi. Ti. 
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of  nature  have  learnt  to  employ  powerful  microscopes,  the 
more  onr  zoological  systemB  have  been  enridied  by  new  groi 
of  mbUusca  and  in^soria,  whose  property  of  emitting 
eitiber  at  wiU  or  from  external  stimulus  has  been 

The  luminosity  of  the  sea,  as  far  as  it  depends  on  living 
organisms,  is  principally  owing,  among  nwphytes,  to  the 
Acalephse  (the  fsunilies  of  Medusae  and  Cyaness),  to  some 
Mollusca,  and  to  an  innumerable  host  of  Infusoria.  Among 
the  small  Acalephae  (Searnetdes),  the  Mammaria  seifttiUant 
presents  us,  as  it  were,  with  the  glorious  image  of  the  starry 
firmament  reflected  in  the  surface  of  the  sea.  When  full- 
grown  this  Httle  creature  scarcely  equals  in  size  the  head  of  a 
pin.  The  existence  of  siliceous-shelled  luminous  infusoria 
was  first  shown  by  Michaelis  at  Kiel.  He  observed  the 
coruscation  of  the  Peridinium,  (a  ciliated  animalcule,)  of  the 
Cuirass-monad  (^Prorocenirum  micans),  and  of  a  rotifer, 
^bich  he  named  Synchata  baltica,*  the  same  that  Focke 
subsequently  found  in  the  lagoons  of  Venice.  My  distin. 
guished  friend  and  fellow  traveller  in  Siberia,  Ehrenberg, 
Bucceeded  in  keeping  two  luminous  Infusoria  of  the  Baltic 
alive  for  nearly  two  months  at  Berlin.  I  examined  them 
vdth  him  in  1882;  and  saw  them  coruscate  in  a  drop  of 
sea- water  on  the  darkened  field  of  the  microscope.  When 
ihese  luminous  Infusoria  (the  largest  of  which  was  only  ^ 
fmd  the  smallest  from  xs*  ^^^  inr  ^^  ^  Parisian  line  in  length) 
were  exhausted,  and  ceased  to  emit  i^Mirks,  they  would 
renew  their  flashing  on  being  stimulated  by  the  addition  of 
acids  or  by  the  application  of  a  little  alcohol  to  the  sea- water. 

By  repeatedly  filtering  fresh  sea-water,  Ehrenberg  suc- 
ceeded in  procuring  a  fluid  in  which  a  large  number  cS  these 
light-emitting  animalcules  were  accumulated.t  T^i^  acute 
observer  has  found  in  the  organs  of  the  Photocharis 
•which  give  off  flashes  of  light  (either  voluntarily  or  when 
stimulated),  a  cellular  structure  of  a  gelatinous  character 
in  the  interior,  and  which  manifests  some  similarity  witii 
the  electric  organ  of  the  Qymnotus  and  the  Torpedo. 
"When  the  Photocharis  is  irritated,  in  each  cirrus  a 
Idndling  and  a  gleaming  of  separate  sparks  may  be  observed, 
which  •  gradually   increase    and    at    length    iUuminate    the 

*  MichaeliB^  Ueber  daa  Leuchten  der  Ostsee  hei  Kid,  1830,  s.  17- 
i*  AhhandluTigen  der  Akad.  der  Wise,  zii  Berlin  aus  dean  J,  1838^ 
8.  807, 1834,  B.  637-575,  1838,  s.  46,  268. 
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whole  cirrus;  until  the  liying  flame  runs  also  OYer  the 
back  of  this  nereid-like  animalcule,  making  it  appear  under 
the  microscope  like  a  burning  thread  of  sulphur  with  a 
greenish-yeUow  light.  In  the  Oceania  (Thaumanthtas)  hemi" 
ttpharica,  the  number  and  position  of  the  sparks  correspond 
accurately,  at  the  thickened  base,  with  the  larger  cirri  or 
oi^ans  which  alternate  with  them,  a  circumstance  that  merits 
special  attention.  The  manifestation  of  this  wreath  of  flre  is 
an  act  of  vitality,  and  the  whole  deyelopment  of  light  an  organic 
Tital  process,  which  exhibits  ilaself  in  Infusorial  animals  as  a 
momentary  spark  of  light,  and  is  repeated  after  short  intervals 
of  rest."* 

The  luminous  animals  of  the  ocean  appear,  from  these  con- 
jectures, to  prove  the  existence  of  a  magneto-electric  light- 
generating  vital  process  in  other  classes  of  animals  besides 
fishes,  insects,  mollusca,  and  acalephee.  Is  the  secretion  of 
the  luminous  fluid  which  is  eflused  in  some  animalcules, 
and  which  continues  to  shine  for  a  long  period  without 
farther  influence  of  the  living  organism  (as,  for  instance,  in  Lam- 
pyrides  and  Elaterides,  in  the  German  and  Italian  glow-worms, 
and  in  the  South  American  Cucuyo  of  the  sugar-cane),  merely 
the  consequence  of  the  first  electric  discharge,  or  is  it  simply 
dependent  on  chemical  composition?  The  luminosity  of  insects 
surrounded  by  air  assuredly  depends  on  physiological  causes 
different  fi:om  those  which  give  rise  to  a  luminous  condition 
in  aquatic  animals,  fishes,  Medusse,  and  Infusoria.  The  small 
Infusoria  of  the  ocean,  being  surrounded  by  strata  of  salt- 
water which  constitutes  a  powerful  conducting  medium,  must 
be  capable  of  an  enormous  electric  tension  of  their  flashing 
organs  to  enable  them  to  shine  so  vividly  in  the  water.  They 
strike  like  the  Torpedo,  the  Gymnotus,  and  the  Electric  Silurus 
of  the  Nile,  through  the  stratum  of  water:  whilst  electric 
fishes  which,  in  connection  with  the  galvanic  circuit,  are 
capable  of  decomposing  water,  and  of  imparting  magnetic 
power  to  steel  needles,  (as  I  showed  more  than  half  a  century 
ago,f  and  as  John  Davy  has  more  recently  confirmed,^)  yield 

*  Ehrenbeig,  Ueber  daa  LeucfUen  des  Meeres,  1886,  b.  110, 158, 160, 
163. 

+  Verstiche  aher  die  gereizte  Muskel-  und  Nervenfaaer,  bd.  i.  s.  488 — 
441;  see  also  Ohe,  de  Zoologie  et  d'Anatamie  compart,  vol.  i.  p.  84. 

X  PhOoeophical  Traneactiona  for  the  year  1834,  part  IL  pp.  545 — 
547. 
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no  indications  of  electricity  tlirough  the  smallest  interyening 
stratum  of  flame. 

The  considerations  which  we  have  here  developed  render  it 
probable  that  one  and  the  same  process  operates,  alike  in  the 
smallest  living  organisms  invisible  to  the  naked  eye,  in  the 
contests  of  the  serpent-like  Gymnoti,  in  the  flashing  luminous 
Infusoria  which  impart  such  glorious  brilliancy  to  the  phospho- 
rescence of  the  sea,  in  the  thunder-cloud  and  in  the  terrestrial 
or  polar  light  (the  silent  magnetic  flashes),  which,  caused 
hy  an  increased  tension  of  the  interior  of  the  earth,  are 
announced,  for  some  hours  previously,  by  the  sudden  variations 
of  the  magnetic  needle.* 

Sometimes  one  cannot,  even  with  high  magnifying  powers, 
discover  any  animalcules  in  the  luminous  water;  and  yet, 
wherever  a  wave  breaks  in  foam  against  a  hard  body,  and, 
indeed,  wherever  water  is  violently  agitated,  flashes  of  light 
become  visible.  The  cause  of  this  phenomenon  depends 
probably  on  the  decomposing  fibres  of  dead  Mollusca,  which 
are  diflused  in  the  greatest  abundance  throughout  the  water. 
If  this  luminous  water  be  filtered  through  finely  woven  cloths, 
the  fibres  and  membranes  appear  like  separate  luminous 
points.  When  we  bathed  at  Cumana,  in  the  gidf  of  Cariaco, 
and  walked  naked  on  the  solitary  beach  in  the  beautiful 
evening  air,  parts  of  our  bodies  remained  luminous  from  the 
bright  fibres  and  organic  membranes  which  adhered  to  the 
skin,  nor  did  they  lose  this  light  for  some  minutes.  If  we 
consider  the  enormous  quantity  of  Mollusca  which  animate 
aU  tropical  seas,  we  can  hardly  wonder  that  sea- water  should 
be  luminous,  even  where  no  fibres  can  be  visibly  separated 
from  it.  From  the  endless  subdivision  of  the  masses  of  dead 
Dagys(B  and  Medusa  the  whole  ocean  may,  in  fact,  be 
regarded  as  a  fluid  containing  gelatine,  and,  as  such,  luminous 
and  of  a  nauseous  taste ;  unfit  for  the  use  of  man,  but  capable 
of  affording  nourishment  to  many  species  of  fish.  On  rubbing 
a  board  wiUi  a  portion  of  the  Medttsa  hysocella^  the  surface  thus 
rubbed  recovers  its  phosphorescence  when  friction  is  applied 
by  means  of  the  dry  finger.  During  my  voyage  to  South 
America  I  occasionally  placed  a  Medusa  on  a  tin  plate,  and  I 
then  observed  that  if  I  struck  the  plate  with  another  metallic 

*  See  my  letter  to  the  editor  of  the  Anncden  der  Phyeik  und 
Chemie,  bd.  zzzyii.  1836,  s.  242—244. 
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sabstanoe  the  slightest  vibrations  of  ihe  tin  were  sufficient  to 
cause  the  animal  to  emit  light.  How  do  the  blow  and  the  vibra- 
tions here  act?  Is  the  temperature  momentarily  augmented, 
or  are  new  surfiices  presented?  or,  again,  does  some  gaseous 
matter  such  as  phosphuretted  hydrogen,  exude  in  consequence 
of  this  impulse,  ajid  bum  when  it  comes  in  contact  with  ^be 
oxygen  of  the  atmosphere,  or  with  that  dissolved  in  the  sea- 
water,  and  by  which  the  respiration  of  the  MoUusca  is  roaiB- 
taiaed?  This  light^xciting  effect  of  the  blow  is  most  remark- 
able in  a  cross  or  sugar-loaf  sea,  {mer  elapoteuse,)  where  the 
waves,  clashing  from  opposite  Erections,  rise  in  a  conical  form. 

I  have  seen  the  ocean,  in  the  tropics,  luminous  in  the  most 
opposite  kinds  of  weather,  but  most  strongly  so  before  a 
storm,  or  in  a  sultry  and  hazy  atmosphere  with  thick  clouds. 
Heat  and  cold  appear  to  exercise  but  little  influence  on  this 
phenomenon,  for,  on  the  Bank  of  Newfoundland,  Ihe  phos- 
phorescence is  frequently  very  brilliant  in  the  severest 
winter.  Occisionally,  too,  the  sea  will  be  highly  luminous 
one  night,  and  not  at  all  so  on  the  following,  notwithstanding 
an  apparent  identity  of  external  conditions.  Does  the  atmo- 
sphere £Eivour  this  development  of  light?  or  do  all  the  di£^ 
ferences  observed  during  this  phenomenon  depend  on  the 
accidental  circumstance  of  the  sea  being  more  or  less  impreg- 
nated, in  some  parts,  with  the  gelatinous  portions  of  mol- 
lusca?  Periiaps  these  phosphorescent  social  animalcules  only 
rise  to  the  sux&ce  under  certain  conditions  of  the  atmosphere. 
It  has  been  asked,  why  our  fre^  water  swamps  whidi  are 
fiUed  with  polyps  are  not  phosphorescent.  It  would  appear 
that,  both  in  animals  and  plants,  a  peculiar  mixture  of 
organic  particles  &vours  this  development  of  light ;  thus,  for 
instance,  the  wood  of  the  willow  is  more  frequently  found  to 
be  luminous  than  that  of  the  oak.  In  England,  salt-water 
has  been  rendered  luminous  by  mixing  herring-brine  with 
it ;  indeed,  it  will  be  easy  for  any  one  to  oonrince  himself  by 
galvanic  experiments,  that  the  luminosity  of  living  animals 
depends  on  nervous  irritation.  I  have  observed  strong  phos- 
phorescence emitted  from  a  dying  Elater  noctUucus,  on  touch- 
ing the  ganglion  of  its  fore  leg  with  zinc  and  silver.  Medusae 
also  occasionally  emit  a  stronger  light  at  the  moment  the 
galvanic  circuit  is  completed.* 

*  Humboldt,  Mdat,  hist.,  1. 1.  pp.  79,  638.    B«speeiing  the  wonder- 
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(6)  p.  213—"  Which  inhahits  the  lungs  of  ^e  Jlattlesnake  of 

the  tropics, ^^ 

The  animal  wMch  I  formerly  named  an  Echinorhynchus^  and 
to  which  I  even  applied  the  term  Poroaphaluaj  appears,  on  a 
closer  inspection,  according  to  Rndolphi's  better  grounded 
opinion,  to  belong  to  the  division  of  Pentctstoma,*  It  is 
found  in  the  abdominal  cavity  and  the  wide-eeUed  lungs  of  a 
species  of  Crotalus^  which,  in  Cumana,  occasionally  infests 
even  the  interior  of  houses,  and  preys  on  mice.  The  Asoaris 
lumbrici\  lives  beneath  the  skin  of  the  common  earth-worm, 
and  is  the  smallest  of  all  the  species  of  Ascaris.  Leucophra 
nodulata,  Gleichen's  pearl  animalcule,  has  been  observed  by 
Otto  Friedrich  MuUer  in  the  interior  of  the  reddish  Nais  liU 
toralis.X  It  is  probable  that  these  microscopic  animals  are. 
in  their  turn,  inhabited  by  others.  AH  are  surroimded  by  air, 
deficient  in  oxygen,  and  copiously  charged  ^ith  hydrogen  and 
carbonic  acid.  It  is  extremely  doubtful  whether  any  anima] 
could  exist  in  pure  nitrogen^  although  such  an  opinion  did, 
formerly  indeed,  seem  warranted  wi3i  reference  to  Fischer's 
Cistidicola  /arionis,  since,  according  to  Fourcroy's  experi- 
ments, the  swimming-bladder  of  fish  was  presumed  to  contain 
air  wholly  devoid  of  oxygen.  But  the  experiments  made 
by  Erman,  and  confirmed  by  myself^  prove  that  the 
swimming-bladder  of  fresh-water  fish  never  contains  pure 
nitrogen.§  In  sea  fish  as  much  as  0*80  parts  of  oxygen  have 
been  found,  while,  according  to  Biot's  views,  the  purity  of  the 
air  depends  on  the  depth  at  which  the  fishes  live.[| 

(7)  p.  214—"  The  united  Lithophytesr 

According  to  Linnaeus  and  Ellis  the  calcareous  Zoophytes, 
(among  which  Madrepores,  Meandrinee,  Astrsese,  and  Pocil- 

fol  development  of  iumb  aad  power  of  increase  in  the  Infusorial  anknal- 
cules,  see  Ehrenbei^,  Ir^u8,,  b.  ziii  291  and  512.  *'  The  galaxy  of  the 
smallest  organisms,**  he  says,  "  passes  through  the  genera  Monaa  (where 
they  are  often  only  sifcu  of  a  line),  Yibrio,  and  Bacterium,**  (s.  xix.  244.) 

*  Rudolphi,  Entozoorwm  Synopsis,  pp.  124,  484. 

i'  Bee  Qdzen'fi  Eingeweidewiirmer,  taib.  iv.  fig.  10. 

t  MUller,  Zooloffia  danica,  Fasc.  iL  tab.  Ixzx.  a — & 

§  Humboldt  et  Provenfal,  Sur  la  respiration  des  Poissoas,  in  JSea 
dObs.  de  Zoologie,  vol.  ii.  pp.  194 — 216. 

II  M&moires  de  Physique  el  de  Ckimie  de  la  SociitS  dArcueil,  t. 
i.  1807,  pp.  252—281. 
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loporee  especially  produce  mural  coral-reefs,)  are  inhabited 
and  invested  by  animalcules,  which  were  long  supposed  to 
be  allied  to  the  Nereids  belonging  to  Cuvier's  Annelida 
(jointed  worms).  The  anatomy  of  these  gelatinous  animalcules 
has  been  made  known  by  the  acute  and  comprehensive  re- 
searches of  Cavolini,  Savigny,  and  Ehrenberg.  We  have 
learned  that,  in  order  to  understand  the  whole  organism  of  the 
(so-called)  rock-building  animals,  we  must  not  consider  the 
scaffolding  which  remains  after  their  death,  namely,  the  layers 
of  lime  formed  into  delicate  lamellae  by  a  vital  function  of 
secretion,  as  foreign  to  the  soft  membranes  of  the  food- 
receiving  animal. 

Besides  our  increased  knowledge  of  the  wonderful  for- 
mation of  the  living  coral-stocks,  a  more  correct  view  has 
gradually  gained  ground  respecting  the  extensive  influence 
which  the  coral  world  has  exercised  on  the  appearance  of  lowr 
island  groups  above  the  level  of  the  sea,  on  the  migration  of 
land-plants,  and  the  successive  extension  of  the  domain  of  the 
Floras,  and,  indeed,  in  some  parts  of  the  ocean,  on  the  distri- 
bution of  the  himian  race  and  of  languages. 

As  minute  social  organisms  the  corals  play  an  import- 
ant part  in  the  general  economy  of  nature,  although  they  do 
not,  as  people  began  to  beHeve  after  Capt.  Ck)ok's  voyages  of 
discovery,  bmld  up  islands  or  enlarge  continents  from  almost 
imfathomable  depths  of  the  ocean.  They  excite  the  liveliest 
interest,  whether  regarded  as  physiological  objects,  and  as 
illustrating  the  various  gradations  of  animal  form,  or  in  con- 
nection with  the  geography  of  plants,  and  the  geognostic 
relations  of  the  earth's  crust.  According  to  the  comprehen- 
sive views  of  Leopold  von  Buch,  the  whole  Jura-formation 
consists  of  "  large  elevated  coral-banks  of  the  ancient  world, 
surrounding  at  a  certain  distance  the  old  mountain  chains." 

According  to  Ehrenberg's  classification,*  coral-animals,  (in 
English  works  often  incorrectly  termed  coral-insects,)  are 
separable  into  the  monostomous  Anthozoa,  which  are  either 
free  and  with  the  power  of  detaching  themselves,  as  Animal^ 
corah;  or  are  attached  in  the  manner  of  plants,  as  Phyto-corals, 
To  the  first  order  (Zoocorallia)  belong  the  Hydras  or  Arm- 
polyps  of  Trembley,  the  Actinise,   radiant  with  the  most 

*  Ahhandlungtn  der  Ahad.  der  Wise,  zu  Berlin  aus  dem  J.  1882« 
&  893—432. 
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Splendid  colours,  and  tbe  mushroom-corals;  and  to  the  second 
order  belong  the  Madrepores,  the  AstrsBSB,  and  the  Ocellinae. 
The  Polyps  of  the  second  order  are  those  which  from  their 
cellular,  wave-resisting,  wall-works  are  the  principal  subject 
of  this  illustration,  llie  wall-work  is  composed  of  the  aggre- 
gate of  the  coral-trunksy  which,  however,  do  not  suddenly  lose 
their  combined  vitality,  like  a  dead  forest  tree. 

Every  coral-trunk  arises  by  a  process  of  gemmation  in  ac- 
cordance with  certain  laws,  and  forms  one  complete  structure, 
each  portion  being  formed  by  a  great  number  of  organically 
distinct  individual  animals.  In  the  group  of  Phyto-corals  these 
cannot  separate  themselves  spontaneously,  but  remain  imited 
with  one  another  by  lamellee  of  carbonate  of  lime.  Hence 
each  coral-trunk  by  no  means  possesses  a  central  point  of 
common  vitality.*  The  propagation  of  coral-animals,  accord- 
ing to  the  difference  of  the  orders,  is  by  eggs,  spontaneous 
division  or  gemmation.  This  last  kmd  of  propagation 
presents  the  greatest  variety  of  forms  in  the  development  of 
individuals. 

The  Coral-reefs  (or,  as  Dioscorides  designates  them,  sea- 
plants,  a  forest  of  stony-trees,  Lithodendra),  are  of  three 
kinds;  namely,  Coctst-reefs,  (shore-reefs,  fringing-reefs),  which 
are  directly  connected  with  continental  or  insular  coasts,  as 
on  the  north-east  coast  of  New  HoUand,  between  Sandy  Cape 
and  the  dreaded  Torres  Straits,  and  almost  all  the  coral-banks 
of  the  Red  Sea  examined  for  eighteen  months  by  Ehrenbei^ 
and  Hemprich;  Island^surrounding  reefs  (barrier-reefs,  encir- 
cling-ree&),  as  at  Yanikoro  in  the  small  archipelago  of  Santa 
Cruz,  north  of  the  New  Hebrides,  and  at  Puynipete,  one  of 
the  Carolinas ;  and  Coral-banks  surrounding  lagoons  (Atolls  or 
Lagoon-islands).  This,  very  natural  division  and  nomenda- 
clature  have  been  introduced  by  Charles  Darwin,  and  are 
most  intimately  connected  with  the  very  ingenious  explana- 
tion which  this  intellectual  naturalist  has  given  of  the  gradual 
origin  of  these  wonderful  forms.  While,  on  the  one  hand, 
Cavolini,  Ehrenberg,  and  Savigny  have  completed  the  scientific 
anatomical  knowledge  of  the  organization  of  coral-animals,  on 
the  other,  the  geographical  and  geological  relations  of  coral- 
islands  have  been  mvestigated,  £rst  by  Reinhold  and  George 
Porster  in  Cook's  second  voyage,  and  then,  after  a  long 

*  Xhrenbeig^  Op,  eU,,  a.  419. 
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interraly  by  CluuBiaBO,  PeroB,  Qaay  and  Gaimaxdy  Flindexs, 
Latke,  Beechey,  Darwin,  d'Urville,  and  Lottin. 

Hie  oofRd-axmnals  and  their  stony  oeUxtlar  scaffoldiiigs  be- 
long, for  the  most  port,  to  the  warm  tropical  seas ;  and  the 
ree£s  occur  most  fireqaently  in  the  Southem  Hemisphereu 
Hins  we  find  the  Atolls  or  Lagoon  Islands  crowded  together 
in  the  so-called  ooralnsea  between  the  northreast  coast  of  New 
Holland,  New  Caledonia,  Solomon's  Islands,  and  the  Louisiade 
Archipdi^;  in  the  group  of  the  Low  Islands  (Low  Archi- 
pelago), eighty  in  nmnber;  in  Hie  Fidji,  Ellioe,  and  Gilbert 
Islands;  and  in  the  Indian  Ocean,  north-east  of  Madagascar, 
under  the  name  of  the  AtoH  groop  of  Saya  de  Malha. 

The  great  Chagos  Bank,  whose  stmctnre  and  dead  coral- 
tnmks  have  been  thoron^ily  invest^ted  by  Captains  Moresby 
and  Powell,  is  the  more  interesting  to  us,  because  we  may 
regard  it  as  a  prolongation  c^  the  more  northern  Laccadive  and 
Maldiye  Islands.  I  haye  preyiously  directed  attention  in  ano- 
liier  work*  to  the  importance  of  the  order  of  succession  of  the 
AtoUs,  which  are  exactly  in  the  direction  of  a  meridian  as  &t 
as  7°  south  Ittt,  in  reference  to  the  general  mountain  system, 
and  tlie  form  of  the  earth's  sor&ce,  in  Central  Asia.  The 
meridian-chains,  which  mark  liie  intersection  of  many  moun?* 
tain-systems  running  from  east  to  west  at  Hoe  great  bend  of 
&e  llnbetian  river  Tzang-bo,  correspond  with  the  great 
BBmdian  mountain  rampart  of  the  Ghauts  and  of  the  more 
northern  Bolor  in  farther  or  trans-Gangetic  India.  Here  lie 
the  parallel  chains  of  Cochin  China,  Siam,  and  Malacca,  as  well 
as  those  of  Ava  and  Arracan,  which,  after  courses  of  unequal 
length,  all  terminate  in  the  gal&  of  Siam,  Martaban,  and 
Bengal  The  bay  of  Bengal  appears  like  an  arrested  e£K>rt  of 
natare  to  produce  an  inland  sea.  A  deep  inbreak  of  the 
waters,  between  ihe  simple  western  system  of  the  Ghauts,  and 
the  very  complex  eastmi  trans-Gangetic  system,  has  swal- 
kywed  up  a  great  part  of  the  eastern  lowlands,  but  met  with 
an  impediment  not  so  easily  overcome  in  the  early  existing 
yM^  extensive  table-land  of  Mysore. 

An  oceanic  inbreak  of  this  nature  has  grvcn  rise  to  two 
ahnofit  pyramidal  peninsulas  of  very  different  length  and 
nsrrowness;  and  t&  panolmigatian  of  two  opposing  meridian 
systems,  the  mooBtain  system  of  Malacca  in  the  east,  and  the 

*  Asie  caUraie^  t.  i  p.  218. 
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Ghauts  of  Malabar  in  the  west,  maaifests  itself  in  sobmarine, 
^rmmetrical  series  of  ialancU,  aa  the  one  side  in  the  Andaman 
and  Nicobar  Islands,  which  are  poor  in  corals,  and  on  the 
other  in  three  long-extauied  archipelagos  of  Atolls — ^the 
Laccadives,  the  MaldiTes,  and  Chagos.  The  Iast»  calkd  by 
mariners  the  Chagos  Bank,  forma  a  lagoon,  bdted  br  a 
narrow,  and  already  much  broken  coral-reef.  The  length  of 
this  lagoon  is  88,  and  its  breadth  72  miles.  Whibt  the 
enclosed  lagoon  is  only  £rom  17  to  40  fathoms  deep,  bottom 
was  scarcely  found  at  a  depth  of  210  fathoms  at  a  small 
distance  fircm  the  outer  margin  of  the  coral  wall,  which 
appears  to  be  now  sinking.*  At  the  coral-lBgoon,  known  as 
Keeling-AtoU,  south  oi  Sumatra,  Captain  Fitz-Boy  states, 
that  at  only  2000  yards  firom  the  reef^  no  soiondings  were 
£[>und  with  7200  feet  of  line. 

'^The  forms  ol  coral,  which  in  the  Bed  Sea  rise  in  thick  wall- 
like  masses,  are  M8eandrins&,  Astrsee,  Favia,  Madrepores 
(Porites),  PodUopora  (Hempri^iii),  Millepores,  and  Hetero- 
pores.  The  latter  are  among  the  most  massiye,  although  they 
are  branched.  The  deepest  coral  trunks,  whidi  magnified  by 
the  refraction  of  light,  appear  to  the  eye  to  resemble  the  dome 
of  a  cathedral,  b^ong,  as  £ur  as  could  be  determined,  to  Maaan- 
drinsB  and  A8tr8QeB."f  A  distinction  must  be  made  between 
single  and  in  part  free  polyp-trunks,  and  those  which  fcmn 
waU-like  rocks. 

If  the  accumnlatiosi  of  building  polyp-trunks  in  some 
zegions  is  so  striking,  it  is  no  less  astonislung  to  obserye  the 
perfect  absence  of  these  structures  in  other  and  often  adjacent 
regions.  Their  presence  or  absence  must  be  determined  by 
certain,  still  uninvestigated,  relations  of  currents,  by  the  par- 
tial  temperature  of  the  water,  and  by  the  abundance  or  defi* 
ciency  of  nutriment.  That  certain  ddicate-hranehed  corals^ 
with  less  calcareous  deposition  on  the  side  c^posite  to  the 
mouth,  pr^er  the  stillness  of  the  interior  li^oons,  is  not  to 
be  denied;  but  this  preference  for  still  water  must  not, 
as  has  too  often  happened,:^  be  regarded  as  a  peculiarity  oi 
the  whole  class  of  these  animals.  Acccxrding  to  the  expe- 
riences of  Ehrenberg  and  Chamisso  in  the  Bed  Sea  and  in 

*  Darwin,  Stvehtre  cf  Corai  Berfs,  pp.  B9,  lllj  and  188. 
t  AnncUea  des  Scienceg  natureUei,  i,  tI,  1825,  p.  S77. 
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the  Marshall  Islands,  which  abound  in  Atolls  and  lie  east 
of  the  Caroline  Islands,  and  according  to  the  observations  of 
Captains  Bird  Allen  and  Moresby  in  the  West  Indies  and  in 
the  Maldives,  we  find  that  living  Madrepores,  Millepores, 
Astrseas,  and  Mseandrinas,  can  support  "a  tremendous  surf;"* 
and  indeed  seem  to  prefer  localities  the  most  exposed  to  the 
action  of  storms.  The  vital  forces  of  the  organism  regulating 
the  cellular  structure,  which  with  age  acquires  a  rocky 
hardness,  resist  most  triumphantly  the  mech^cal  forces, — 
the  shock  of  moving  waters. 

In  the  South  Pacific  there  is  a  perfect  absence  of  coral- 
ree&  at  the  Galapagos  and  along  the  whole  of  the  west  coast 
of  the  New  Continent,  notwithstanding  their  vicinity  to  the 
numerous  Atolls  of  the  Low  Islands,  and  the  Archipelago  of 
Mendana  or  the  Marquesas.  It  is  true  that  the  current  of  the 
South  Pacific,  which  washes  the  coasts  of  Chili  and  Peru,  (and 
whose  low  temperature  I  observed  in  the  year  1802,)  is  only 
60°.  1  Fahr.,  while  the  undisturbed  water  at  the  sides  of  the 
cold  current  is  from  81*.  5  to  83°.  7  Fahr.  at  Pimta  Parima, 
where  it  deflects  to  the  west.  Moreover  at  the  Galapagos 
there  are  small  currents  between  the  islands,  having  a  tempera- 
ture of  only  68°.3  Fahr.  But  this  lower  temperature  does  not 
prevail  further  northwards  along  the  coasts  of  the  Pacific 
from  Guayaquil  to  Guatimala  and  Mexico,  neither  does  it 
prevail  in  the  Cape  de  Verd  Islands,  on  the  whole  west  coast 
of  Africa,  or  at  the  small  islands  of  St.  Paul,  St.  Helena, 
Ascension,  and  San  Fernando  Noronha;  yet  in  none  of  these 
are  there  coral-reefs. 

If  this  absence  of  reefs  characteriseB  the  western  coasts  of 
America,  Africa,  and  New  Holland,  they  are,  on  the  other 
hand,  of  frequent  occurrence  on  the  eastern  coasts  of  tropical 
America,  on  the  African  coast  of  Zanzibar,  and  on  the  soutiiem 
coast  of  New  South  Wales.  The  best  opportunities  I  have 
enjoyed  for  personally  examining  coral  banks  have  been  in 
the  Gulf  of  Mexico,  and  south  of  the  Island  of  Cuba,  in  the 
so-called  "Gardens  of  the  King  and  Queen"  {Jardines  y 
Jardinillos  del  Rey  y  de  la  Heyna),  It  was  Christopher 
Columbus  himself  who,  on  his  second  voyage,  in  May,  1494, 
gave  this  name  to  this  little  group  of  islands,  because  from 
the  pleasant  association  of  the  silver-leaved  arborescent  Tour- 

*  Darwin,  COrdl  JRetfs,  p.  68 — 65, 


ILLtrSTBATIOirS   (7).      COBJLL  BES78. .  257 

i^ortia  gnapholoides,  of  flowering  species  of  Dolichos,  of 
Ayicennia  nitida,  and  mangrove-pickets  (Rhizophora),  the 
coral. islands  formed  as  it  were  an  archipelago  of  floating 
gardens.  *^Son  Cayoa  verdes  y  grctciosos  Uenoa  de  arboledas" 
says  the  admiral.  On  my  yoyage  from  Batabano  to  Trinidad 
de  Cuba,  I  remained  for  several  days  in  these  gardens,  which 
lie  to  the  east  of  the  great  Isle  of  Pines,  abomiding  in  maho- 
gany, for  the  purpose  of  determining  the  longitude  of  the 
different  Cayos.. 

The  Cayos  Flamenco^  Bonito,  de  Diego  Perez,  and  ds 
Piedraa,  are  coral  islands,  rising  only  from  8  to  15  inches 
above  the  level  of  the  sea.  The  upper  edge  of  the  reef 
does  not  consist  merely  of  dead  polyp-trunks,  but  is  rather 
formed  of  a  true  conglomerate,  in  which  angular  pieces  of 
coral,  lying  in  various  directions,  are  embedded  in  a  cement 
composed  of  granules  of  quartz.  In  Cayo  de  Piedras  I  saw 
such  embedded  masses  of  coral,  some  of  them  measuring 
upwards  of  three  cubic  feet.  Several  of  the  West  Indian 
smaller  coral  islands  have  fresh  water,  a  phenomenon 
which  merits  a  careful  investigation  wherever  it  occurs  (as  for 
instance  near  Eadak  in  the  South  Sea),^  since  it  has  some- 
times been  ascribed  to  hydrostatic  pressure,  acting  from  a 
distant  coast  (as  in  Venice,  and  in  the  Bay  of  Xagua,  east  of 
Batabano),  and  sometimes  to  the  filtration  of  rain-water.f 

The  living  gelatinous  covering  of  the  calcareous  fabric 
of  the  coral-trunks  attracts  fishes  and  even  turtles  in 
search  of  food.  In  the  time  of  Columbus  the  now  desolate 
district  of  the  Jardines  del  Rey  was  animated  by  a  singular 
branch  of  industry  pursued  by  the  inhabitants  of  the  sea- 
coasts  of  Cuba,  who  availed  themselves  of  a  little  fish,  the 
Remora,  or  sucking-fish  (the  so-called  Ship-holder),  probably 
the  Echeneis  naucrates,  for  catching  turtles.  A  long  and  ^ 
strong  line,  made  of  the  fibres  of  the  palm,  was  attached 
to  the  tail  of  the  fish.  The  Remora  (called  in  Spanish 
JReves,  or  reversed,  because  at  first  sight  the  back  and 
abdomen  might  easily  be  mistaken  for  each  other),  attaches 
itself  by  suction  to  the  turtle  through  the  indented  and 
moveable  cartilaginous  plates  of  the  upper  shell  that  covers 

*  Chamiggo,  in  Kotzebue'a  EntdecTcungareise,  bd.  iii.,  s.  108. 
+  See  my  Essai  Politique  eur  Vile  de  Cuba,  t.  ii.  p.  187. 
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the  bead.    The  Beiiioca,  sagra  Columbus,  wodtd  rather -I^^ 
itself  be  ior&  to  pieces  tbaii  relinquish  its  prey,  and  the  littla> 
fish  and  the  turtle  are  thus  drawn  out  of  tha  water  togethepr 
<^  Nostrates,"  safs  Martin  Anghiera,  the  learned  secretary*  of 
Ghiurles  V, ''  piscem.  Keyersum  aj^llant;  quod  versus  venatur*- 
Non  aliter  ac  nos  canibusgalHcis  per  SBquova  campi  lepores* 
insectamur,  ilii  (ineol»  Cub83>  iasulce)  venatorio  pisce  piscea - 
alios  capiebant. ' '*    We  learn inaa  Dampier .and  Oommerson^. 
that  this  artifice  of  employing  a  sucking-fish. to  catch  other  > 
fishes  is  very  coinmic»^  on  the  eastern  coasts  of  Africa,  near 
Cape  Natal  and  Moeambique,  as  well  -  as  <m  the  island  of « 
Madagascar^     An  acquaintance  with  the  habits  of  animator 
apd  the  same  necessities,  lead  to  similar  furtifiees.and  modes  of 
capture,  amongst  tribes  having  no  conneeiaoa  with  one  auotherr 
Although,  as  we  have  already  remarked^  the  acl^ial  seat  ^of  \ 
the  Lithophytes  who  build  calcareous  walla,,  lies  >  within  a  zone 
ejLtending  from  22  to  24  degrees  on  either  sideof  the  equator,  yet  - 
coral-ree&,  favoured,  it  is  supposed,  by  the  wanaOulf  Strecuoi. 
are  met  with  around  the  Bermudas  in  32°  2^'  lat»,  and  these. 
have  been  admirably  described  by  lieutenant  NelBon4    1^  the 
southern  hemisphere  corals  (Milleppres  and  CeUepores)  are 
found  singly  as  far  as  Chiloe  and  even  to  the  Ohonos*Arehi-  ■ 
pelago  and.Tierra  del  Fuego,  in  53°  lat.,  while  Betepores^ 
have  even  been  found  as  far  as  72^"^  lat. 
.  Since    Captain    Cook's    second   voyage,    the    hypothesis 
advanced  by  him  as  well  as  by  Beinhold  and  Geoxge  Forster, 
that  the  flat  coral  islands  of  the  South  Bacific  have  been  buiM 
up  by  living  agents  from  the  depths  of  .the  sea's  bottom,  has 
found  n\imerous  advocates.      The  distingiushed  naturaUsts^ 
Quoy  and  Gaimard,  who  accompanied  Captain  Freycinet  on 
his  voyage  of  circumnavigation  in  the  frigate,"  Uranie,"  were 
the  first  who  expressed  themselves,  in  1823,  with  much  free- 
dQip.  against  the  views  advanced  by  the  two  Forsters  (father 
a?id  son),  by  FHnders,  and  P4ron.§      "  In    directing    the-. 

*  Fetr.  Martyr,  Oceanica,  1532>  Dec  1,  p.  9;  Gomaiat  ^i^t,  de  to. 
Indias,  1663,  fol.  xiy. 

-t*  Lac^pMe,  Hist.  not.  dea  Poiaaons,  t.  i.  p.  56. 

p  lyemaactiona  of  the  CfeohfficcU  Soc.,  2nd  Ser.  vol.  v.  P.  1,  ISST," 
p.  103. 

§  Amidles  dea  Sciences  naUm'eUes,  t..  Yi.,.1825,,p.  213. 
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aittention  of  natur^ts  to  coral-animalcules/^  they  say,  '^wa 
hope  to  be  able'  to  prove  tlsAt  ail  'which  has  been,  hitherta 
amnaed  or  belieyed  up  to  the  present  time,  regarding  the 
immense  structures  they  are  capable  of  raising,  is  for  the 
most  part  inexact,  and  in  all  cases  very  greatly  exaggerated. 
We  are  rather  of  opinioa  that  coral^ajilmaleules*  instead  of 
rearii]^  perpendicular  ^aUs  from  the  depdis  of  the  Ocean,  only 
form  strata  or  ickcrustratioiMi  of  some  Hem  toises  in  thick- 
ness/' Quoy  and  OaimArd.(p.  26)^)  have  also  expressed  an- 
opinion,  that .  AtoUs  (coral  walls  inelosing  a  lagoon)  owe 
their  origin  to  submarine  yolcanic  craters.  Iliey  have 
undaubtedly  underrated  the  depth  at  which  animals  who 
construct  coral-reefs  (as  for  example  the  Astr»a)  can  exist,  as 
they  place  the  extreme,  limits  at  fromt  26  to  32  feet  below 
the  level  of  the  sea.  Charles  Darwin,  a  i^aturalist,  who 
has  known  how  to  enhance  the  value  of  his  own  observa.* 
tions  by  a  comparison  with  those  of  others  in  many  parts  of 
the  world,  places  the  region  of  living  coral-animals  at  a  depth 
of  20  or  30  fathoms,*  which  corresponds  with  that  in  which 
Pro&saor  Edward  I\)rbes  found  the  greatest  number  of  corals 
ink  the  iBgean  Sea.  This  is  Professor- Forbes's  fourth  region 
of  marine-animals,,  as  given  in  his  ingenious  memoir  on  the 
Provinees  of  Depthy  and  the  geographical  distribution  of  Mol- 
Imsca  at  perpendieular  distances  from  the  surface.f  It  would 
appear,  however,  that  the.  depth  at  which  corals  live  is  very 
different  in.  the  diffi&rent  species,  especially  in  the  more 
delicate  ones  which  do  not  foirm  such  considerable  struC'* 
tnres. 

Sir  James  Ross^  in  his  Antairetic  expedition,  brought- up 
corals  from  a  great  depth  with  the  lead;  and  these  he  remitted 
for  accurate  examination  to  Mr.  Stokes  and  Professor  Forbes. 
"Westward  of-  Victoria  Land,  in  the  neighbourhood  of  the 
Ck)ulman  Island,  in  72°  31'  south  lat.,  and  at  a  depth  of 
270  fathoms,  Retepora  cellulosa,  a  Hornera,  and  Prymnoa 
Hossii,  (the  latter  very  similar  to  a  species  common  to  the 
coasts   of  Norway,)    were   found  alive   and  in  a  perfectly 

*  See  DarmrCa  Joumalf  1846,  p.  467,  also  his  JS^hieture  ofOornH 
Ji0^s,  pp.  84 — 87;  and  Sir  ^  Robert  Scbomburgk,  Hist,  of  Barbadoea, 
1848,  p.  636.  . 

t  Report  on  JBgeam,  Invertebrata  in  the  Report  of  Ike  Thirteenth 
Meeting  of  the  British  Aasodationf  held  at  Cork  in  1848,  pp.  161, 161. 
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fresh  condition.*  In  the  far  north  too,  the  Greenhmd 
Umhellarta  Groenlandica  has  been  brought  up  alive  by 
^hale  fishers .  from  a  depth  of  236  fathoms.f  The  same 
relation  between  species  and  locality  is  met  with  among 
sponges,  which  however  are  now  regarded  as  belonging  more 
to  plants  than  to  zoophytes.  On  the  shores  of  Asia  Minor, 
tiie  common  marine  sponge  is  brought  up  from  depths  varying 
from  5  to  30  fathoms,  although  one  very  small  species  of  the 
same  genus  is  only  found  at  a  depth  of  at  least  180  fathoms.;]: 
It  is  difficult  to  divine  what  hinders  the  Astraeas,  Madrepores, 
MsBandrinas,  and  the  whole  group  of  tropical  phyto-corals, 
which  are  capable  of  constructing  large  cellular  calcareous 
walls,  from  living  in  very  deep  strata  of  wfiter.  The  decrease 
of  temperature  is  very  gradual,  the  diminution  of  light  nearly 
the  same,  and  the  existence  of  numerous  InAisoria  at  great 
depths  of  the  Ocean  proves  that  there  cannot  here  be  any 
deficiency  of  food  for  polyps. 

In  opposition  to  the  hitherto  generally  adopted  opinion 
respecting  the  absence  of  all  organisms  and  living  creatures 
in  the  Dead  Sea,  it  is  worthy  of  notice  that  my  friend  and 
fellow-labourer,  M.  Valenciennes,  has  received,  through  the 
Marquis  Charles  de  I'Escalopier,  and  through  the  French 
Consul  Botta,  beautiful  specimens  of  Porites  elongata  from 
the  Dead  Sea.  This  fact  is  the  more  interesting,  because  this 
species  is  not  found  in  the  Mediterranean,  but  only  in  the  Red 
Sea,  which,  according  to  Valenciennes,  has  but  few  organisms 
in  common  with  the  Mediterranean.  As  a  sea-fish,  a  species 
of  Pleuronectes,  advances  far  into  the  interior  of  France,  and 
iiccustoms  itself  to  gill-respiration  in  fresh  water,  so  also  does 
a  remarkable  flexibility  of  organization  exist  in  the  above- 
mentioned  coral-animal  (Porites  elongata  of  Lamarck),  as  the 
same  species  lives  both  in  the  Dead  Sea,  which  is  super- 
saturated with  salt,  and  in  the  open  ocean  near  the  Sechellcs 
Islands.  § 

According  to  the  most  recent  chemical  analyses  of  the  younger 

*  See  Boss,  Voyage  of  Discovery  in  the  Southern  and  Antarctic 
Regions,  vol.  i.  pp.  334,  337. 

f  Ehrenberg,  in  the  Ahhandl.  der  Berl,  AJcad,  avs  dem  J,  1832,' 
a.  430. 

t  Forbes  and  Spratt,  Travels  in  Lycia,  1847,  vol.  ii.  p.  124. 

§  See  my  Asie  centrale,  t.  ii.  p.  617. 
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Silliman,  the  genus  Porites,  like  many  other  cellular  cbraU 
trunks  (Madrepores,  Astra^as,  and  Meeandrinas  of  Ceylon  and 
the  Bermudas),  contains  besides  ftom  92  to  95  per  cent,  of 
carbonate  of  lime  and  magnesia,  a'  portion  of  fluorine  and 
phosphoric  acid.*  The  presence  of  fluorine  in  the  hard 
skeleton  of  the  polyps  reminds  us  of  the  fluoride  of  calcium 
found  in  fish  bones  according  to  Morechini*s  and  Gay-Lua- 
sac's  experiments  at  Rome.  Silex  is  mixed  only  in  very 
small  quantities,  with  the  fluoride  of  calcium  and  phosphate  df 
lime  found  in  the  conil-trunks;  but  one  coral  animal  allied 
to  the  Horn  corals  (Gray's  Hyalonemay  Glass  thread)  has 
an  axis  of  fibres  of  pure  silex,  resembling  a  hanging  tuft 
of  hair.  Professor  Forchhammer,  who  has  recently  been 
engaged  in  a  thorough  analysis  of  sea- water  in  the  most  op- 
posite parts  of  the  earth's  surface,  finds  the  quantity  of  lime 
in  the  Caribbean  Sea  remarkably  small,  it  being  only  xlt  JtT' 
whilst  in  the  Cattegat  it  amounts  to  ^^^5.  He  is  disposed 
to  ascribe  this  difference  to  the  numerous  coral-banks 
near  the  West  India  Islands,  which  appropriate  the  lime  to 
themselves,  and  thus  exhaust  the  sea-water.f 

Charles  Darwin  has  with  great  ingenuity  developed  the 
genetic  connection  between  shore-reefs,  island-encircling 
reefs,  and  lagoon  islands,  i.  e.,  narrow,  annular  coral  banks 
which  surround  inner  lagoons.  According  to  his  views, 
these  three  kinds  of  structure  depend  upon  the  oscillating 
condition  of  the  bottom  of  the  sea,  or  on  periodical  elevations 
and  subsidences.  The  often-advanced  hypothesis,  according 
to  which  the  lagoon-islands,  or  atolls,  mark  by  their  circularly 
enclosed  coral-reefs,  the  outline  of  a  submarine  crater,  raised 
on  a  volcanic  crater-margin,  is  opposed  by  the  great  extent  of 
their  diameters,  which  are  in  some  instances  upwards  of  30, 
40,  or  even  60  miles.  Our  fire-emitting  mountains  have  no 
such  craters,  and  if  we  would  compare  the  lagoon,  with 
its  submerged  mural  surface  and  narrow  encircHng  reef,  with 
one  of  the  annular  lunar  mountains,  we  must  not  forget  that 
these  annular  mountains  are  not  volcanoes,  but  tracts  of  land 

*  Compare  James  Dana  (geologist  in  the  United  States'  Exploring 
Expedition  under  the  command  of  Captain  Wilkes),  On  the  Stnicture 
and  Classification  of  Zoophytes,  1846,  pp.  124 — 131. 

t  Report  of  the  Sixteenth  Meeting  of  the  British  Association  for  the 
Advancement  of  Science,  held  in  1846,  p.  01. 


fS62  TISW8,   &C.      PHYfllOGhKOHT   OF  PX>Al!7IS. 

eBoksed  by  waUs.     Aooording  to  Darwin,  tiie  foUomng  is 
the  process  of  fNttation.     An  island  mountain  closely  ^en- 
circled by  a  coral  reef  subsides,  whMe  ^Isbe  yrinffing  reef  that 
^faad  sunk  witii  it,  is  constantly  reoovetimg  its  leyel  owing  to 
■tise  teiidency  of  the  coral  animals  to  regain  the  dnrfaoe  by 
renewed  perpendictdar  structures;  these  constitute  first  a  reef 
•^adrcling  the  island  at  a  distance,  and  subse^enHy,  wben 
the  inclosed  island  has  wholly  subsided,  an  atoll.     According 
''to  this  view,  which  regards  islands  as  the  most  prominent 
.parts,  or  the  oidminating  pomts  of  die  submarine  land,  the 
relatiye  position  of  the  coral  islands  would  disclose  to  us  what 
we  could  scarcely  hope  to  discover  by  the  sounding  line,  viz., 
the  former  configuration  sod  articuLEition  of  the  land.     This 
attractive  subject  (to  the  connection  of  which  with  the  migra- 
tions  of  plants '^uad  the  distribution  of  the  races  of  men  we 
drew  attention  at  the  beginning  of  this  note),  can  only  be 
fully  elucidated  when  we  shall  succeed  in  acquiring  further 
Igiowledge  of  the  depth  and  nature  of  the*  different  rocks 
which  serve  as  a  foundation  for  the  lower  strata  of  the  dead 
polyp-trunks. 

(8)  p.  216—"  0/the  Samoihracian  Traditions:' 

Diodorus  has  preserved  to  us  these  remarkable  traditions, 
the  probability  of  which  has  invested  them  with  almost  his- 
torical certainty  in  the  eyes  of  geologists.  The  island  of 
Samothrace,  once  also  named  Ethiopea,  Dardama,  and  Lea- 
cania  or  Leuoosia  in  the  Scholiast  of  ApoUonius  Rhodius,  the 
seat  of  the  ancient  mysteries  of  the  Gabiri,  was  inhabited  by 
the  remnant  of  an  aboriginal  people,  several  words  of  whose 
vernacular  language  were  preserved  in  later  times  in  sacrificial 
ceremonies.  The  position  of  Samothrace,  opposite  to  the 
Thracian  Ilebrus,  fmd  near  the  Dardimelles,  explains  why  a 
more  circumstafttial  tradition  of  the  great  catastrophe  of  tm 
outburst  of  the  waters  of  the  Pontus  (Euaine)  should  have 
been  especially  preserved  in  this  island.  Sacred  rites  were 
here  performed  at  altars  erected  on  the  supposed  limits  of  this 
Inundation;  and  among  the  Samothraeians,  as  well  as  the 
Boeotians,  a  beHof  in  the  periodical  destruction  of  the  human 
race  (a  belief  which  also  prevailed  among  the  Mexicans  in  their 
myth  of  Uie  four  destmctions  of  the  wmld)  was  associated  with 
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'  ^istorieftl  reoolld^tioais  of  codiyidiial  inimdations.^    Acoordmg 

tO'Diodorug,  the  Samotkraoians  related  that  the  Black  13^ 

'bad  been  en^  mlaoid  lake,  which,  swelled  by  the  infltix  of  riyere 

.  (kmg  |»*ior  to  <^e  inundations  which  had  ooeurred  among 

o^er  ^nationa)  had  burst,  first  through  the  stnots  of  the 

^Bosphonis,  and  subsequently  through  those  of  the  Hellespont,  f 

•These  ancient  revolutions  of  nature  have  been  considered  in  a 

^^peeial  treatise,  by  Bureau  de  la  Malle,  and  all  the  £eu)ta 

>k&own  regardmg  them  collected  by  Carl  von*Hoff,  in  an  im- 

portMit  work  on  the  6ubject4    The  Samothracian  traditions 

seem  reflected  as  it  were  in  the  Sluice-theory  of  Strato  of 

'Ziampsacus,  acoording  to  which  the  swelling  of  the  waters  in 

^the  Euxine  first  formed  the  passage  of  the  Dardanelles,  and 

next  the  c^iening  through  the  PSlars  of  Hercules.     Stiabo, 

ki 'the  first  bo(^  of  his  Geography,  has  preserved  among  the 

■eritical  extracts  from  the  works  of  Eratosthenes,  a  remarkable 

figtagment  of  the  lost^woris:  of  Strato,  which  presents  views  that 

embrace -afanost  thewh(de  circmnference  of  the  Mediterranean. 

**  Strato  of  Lampsacus,"  says  Strabo,§  '*  enters  more  fully 

l^au'  the  Lydkn  Xaathus  (who  has  described  the  impressions 

of  shells  far  from  the  sea)  into  a  oonsidefation  of  the  causes 

of  these  phenomena.     He  maintams,  Ihat  the  Euxine  had 

fonnerly  no  outiet  at  ByBaatiimi,  but  that  the  pressure  of 

the  swollen  mass  of  waters  caused  by  the  infiux  of  rivers 

liod  opened  a>  passage,  whereupon  the  water  rushed  into  the 

Propontis'and  the  Hellespont.     The  same  iMng  also  happened 

to  our  sea  (the  Mediterranean),  fi)rhere  too  a  passage  was 

opened  through  the  isthmus  at  the  Pillars  of  Hercules,  in 

consequence  of  the  filling  of  the  sea  by  currents,  which  in 

-flowing  off  left  the  former  swampy  banks  uncovered  and  dry. 

-Ju' proof  of  this,  Strato  liffirms,  first,  that  Ihe  outer  and  inner 

bottoms  of  the  sea  are-^^erent;th€3i  that  there  is  still  a 

bank  running  under  the  sea  from  Europe  to  Lybia,  whidi 

i^ows  that  the  inner  and  outer  sea  were  fofvnerly  not  united; 

next  that  the  Euxine  is  extr^tfiely  >i^iallow,  while  the  Oret<^, 

*  Offi-.  Mlill^,  4jfi»f^i€kten  HeUmiseher  Stamme  and  StOdte,  lid.  i. 
-fl.  66,  119. 

+  Diodor.  Sicul.  lib.  v.  cap.  47,  p.  869.  Weeseling. 

X  OescMchte  der  nat'&raMcheti  Ver&nderungen  der  Erddberfldcke, 
'^h.  1.  1822,  s.  105—162,  and  Creuzer's  SymboUh,  2te  Aufl.  th.  H 
^.286,818,361. 

§  Lib.  i.  p.  49,  60.  G«MMlb. 
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the  SiciKan  and  the  Sardinian  seas  are,  on  the  contrary,  very 
deep;  the  cause  of  this  being  that  the  former  is  filled  witib. 

r  mud  from  the  numerous  large  rivers  flowing  into  it  from  the 
north.     Hence  too  the  Euxine  is  the  freshest,  and  the  streains 

-flowing  from  it  are  directed  towards  the  parts  where  the  bot- 
tom is  deepest.  It  would  also  appear  that  if  these  rivers 
continue  to  flow  into  the  Euxine,  it  will  some  day  be  coxx^ 
pletely  choked  with  mud,  for  even  now,  its  left  side  is  becom- 
ing marshy  in*  the  direction  of  Salmydessus  (the  Thracian 
ApoUonia),  at  the  part  called  by  mariners  '  The  Breasts,* 
before  the  mouth  of  the  Ister  and  the  desert  of  Scythia. 
Perhaps,  therefore,  the  Lybian  Temple  of  Ammon  may  ali^o 
have  once  stood  on  the  sea-shore,  its  present  position  in  the 
interior  of  the  country  being  in  consequence  of  such  off'-flow- 
ings  of  rivers.      Strato  also  conjectures  that  the  fame  £MicL 

.  celebrity  of  the  Oracle  (of  Ammon)  is  more  easily  accounted 
for,  on  the  supposition  that  the  temple  was  on  the  sea-shore, 
since  its  gi*eat  distance  from  the  coast  woidd  othei*wise  make 
its  present  distinction  and  fame  inexplicable.    Egypt  also  was 

;  in  ancient  times  overflowed  by  the  sea  as  far  as  the  marshes 
of  Pelusium,  Mount  Casius,  and  Lake.Serbonis;  for  when- 
ever in  digging  it  happened  that  salt-water  was  met  with, 
the  borings  passed  through  strata  of  sea-sand  and  shells, 
as  if  the  country  had  been  inundated,  and  the  whole  dis- 
trict around  Mount  Casius  and  Gerrha  had  been  a  marshy 
sea,    continuous  with    the  .Gulf   of   the  Red   Sea.     When 

.the  sea  (the  Mediterranean)  retreated,  the  country  was 
uncovered,  leaving,  however,  the  present  Lake  Serbonis. 
Subsequently  the  waters  of  this  lake  also  flowed  ofi^,  convert- 
ing its  bed  into  a  swamp.  In  like  manner  the  banks  of  Lake 
Moeris  resemble  more  the  shores  of  a  sea  than  those  of  a 
river.''  An  erroneous  reading  introduced  as  an  emendation 
by  Gi'osskurd,  in  consequence  of  a  passage  in  Strabo,*  gives 
in  place  of  Mceris,  "  the  Lake  Halmyris,"  but  the  latter  was 
situated  near  the  southern  mouth  of  the  Danube. 

The  Sluice-theory  of  Strato  led  Eratosthenes  of  Cyrene 
(the  most  celebrated  in  the  series  of  the  librarians  of  Alex- 
andria) to  investigate  the  problem  of  the  uniformity  of  level 
in  all  external  seas  flowing  round  continents,  although  with 
less   success   than  Archimedes   in  his   treatise    on  floating 

*  Lib.  zvlL  p.  809.  Caaaub. 
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'  bodies.*  The  articulation  of  the  northern  coasts  of  the  Me- 
diterranean as  well  as  the  form  of  its  peninsulas  and  islands 
had  given  origin  to  the  geognostic  myth  of  the  ancient  land 
of  Lyctonia.  The  origin  of  the  lesser  Syrtis,  of  the  Triton 
Lake,f  and  of  the  whole  of  Western  Atlas-I  had  been  eni- 
bodied  in  an  imaginary  scheme  of  fire-eruptions  and  earth- 
quakes. §  I  have  recently  entered  more  fidly  into  this  ques- 
tion, ||  in  a  passage  with  which  I  would  be  allowed  to  close 
this  note : 

''The  northern  shore  of  the  Mediterranean  possesses  the 
advantage  of  being  more  richly  and  variously  articulated 
than  the  southern  or  Lybian  shore,  and  this  was,  according 
to  Strabo,  already  noticed  by  Eratosthenes.  Here* we  find 
three  peninsulas,  the  Iberian,  the  Italian,  and  the  Hellenic, 
which,  owing  to  their  various  and  deeply  indented  contour, 
form,  together  with  the  neighbouring  islands  and  the  opp<H 
site  coasts,  many  straits  and  isthmuses.  Such  a  configuration 
of  continents  and  of  islands  that  have  been  partly  severed 
and  partly  upheaved  by  volcanic  agency  in  rows,  as  if  over  far- 
extending  fissures,  early  led  to  geognostic  views  regard- 
ing eruptions,  terrestrial  revolutions,  and  outpourings  of  the 
swollen  higher  seas  into  those  below  them.  The  Euxine, 
the  Dardanelles,  the  Straits  of  Gades,  and  the  Mediterranean 
with  its  numerous  islands,  were  well  fitted  to  originate 
such  a  system  of  sluices.  The  Orphic  Argonaut,  who  pro- 
bably lived  in  the  Christian  era,  has  interwoven  old  mythical 
narrations  in  his  composition.  He  sings  of  the  division  of 
the  ancient  Lyctonia  into  separate  islands,  '  when  the  dark- 
haired  Poseidon  in  anger  with  Father  Ejronion  struck  Lyctonia 
with  the  golden  trident.'  Similar  fancies,  which  may  often 
certainly  have  sprung  firom  an  imperfect  knowledge  of  geo- 
graphical relations,  were  frequently  elaborated  in  the  erudite 
Alexandrian  school,  which  was  so  devoted  to  everything  con- 
nected with  antiquity.  Whether  the  myth  of  the  breaking 
up  of  Atlantis  be  a  vague  and  western  reflection  of  that  of 

•  Strabo,  lib.  1.  p.  61—66,  lib.  ii.  p.  104.  Caaaub. 
t  Diod.  iii.  63-  55, 
J  Maximus  Tyrius,  viii.  7. 

§  Compare  my  JSxamen  critique  de  VhisL  de  la  Giographie,  t.  L 
p.  179,  t.  iii.  p.  136. 

Ii  Cosmos,  vol.  ii.  p.  481.  (Bohn's  edition)". 
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Ltctoma,  as'I-4iaye  ^dse where  sbowu  to  be  |m)bable^  or 
Vrliether,  aoodrding-to  Olfried  Miiller,  'tiiie  destructkm  of 
•Lyctonia  (Leiicoikia)'refer8rto  the  Sainotkracian  tradition  of 
a  great  flood,  wkieh  changed  the  ^nn  of  that  district/  is 
a  quiestion  which  it  is  here-^imeoessary^  decide.'' 

(9).  p.  217 — ^^  Precipitation  from  the  cloicds?^ 

The  Terttoal  ascent  of  eurrei^  of  air  is  one  of  the  principal 
causes  of  the  most  important  meteorological  phenomena. 
"Where  a  desert  or  a-saady  surface  devoid  of  vegetation  is 
snrroonded  by  a  high -mountain-chain,  Ihe  sea-wind  may  be 
observed  driving  a  dense  olond  over  the  desert,  without  any 
precipitation  of  vapour  ta]iiQg  place  before  it  reaches  the 
erest  of  the  momitams.  This  phenomenon  was  formerly  very 
imsatisfaotorily  referred  to  an  attrtuftion  supposed  to  be  exer- 
oised  by  the  momtaan-K^hain  on  the  oloKds.  The  true  cause 
appears  to  lie  in  the  ascent  from  the  sandy  plain  of  a 
eohimn  of  warm  air,  which  prevents  the  condensation  of  the 
vesicles*  of  vapour.  The  more  barren  the  surface,  and  the 
^eater  the  degree  of  heat  ac(}iiired  by  the  sand,  the  higher 
•will  be  1^  ascent  of  tihe  clouds,  and  the  less  readily  will  the 
vapour  be  precipitated.  Over  the  declivities  of  mountains 
these  causes  cease.  The  play  of  the  vertical  column  of  air  is 
there  weaker;  the  clouds  sink,  and  their  disintegraticm  is 
-effected  by  a  cooler  stratum  of •  air.  Thus  deficiency  of  rain 
and  ahfence  of  tregeUUion  in  the  desert  stand  in  a  reciprocal 
action  to  one  another.  It  does  not  rain  because  the  barren 
and  bare  sur&ce  of  sand  becomes  more  strongly  heated  and 
radiates  more  heat;  and  the  desert  is  not  converted  into  a 
•steppe  or  grassy  plain  because  -  without  water  no  oigaa&e 
development  is  possible. 

(10).  p.  218 — ^^  The  indurating  and  heat-emitting  mass  of  the 

earihr 

If  according  to  the  hypothesis  of  the  Neptunists  (now  long 
since  obsolete),  the  so-called  primitive  rocks  were  also  pre- 
cipitated from  a  fluid,  the  transition  of  the  earth's  crust  from 
a  condition  of  fluidity  to  one  of  solidity,  mufet  have  been  fol- 
lowed by  the  liberation  of  an  enormous  quantity  of  caloric, 
which  would  have  given  rise  to  new  evaporation  and  new 
precipitations.     The  more  recent  these  precipitations,   the 
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itnote  mpid,  ihe  more  tmnultaons,  «Bd  the  more  imcrystallme 
<if0ald  they  haTe  been.     Suoh  a  sadden  liberation  of  caloric 
from  tile  induratbig  crust  of  the  earth,  independent  of  the 
ktit«de,  and  the  position  of  the  earth's  axis,  nnght  indeed 
occasion  local  elenatioBs  of  temp^mtore  in  the  atmosphere, 
which  woald   inflaenoe    the   distrilmtion  of  plants.     Hie 
same  cause  might  also  occasion  a  kind  of  pwostt^  whi<dL 
seems  to  be  indicated  by  many  enigmatical  geological  phe- 
nomena in  floetz  rocks.     I  have  developed  my  conjectures 
-on  this  subject  in  detail  in  a  small  memoir  on  primitive 
pon»ity.*     AcoorcUng  to  the  views  I -have  more  recently 
iMiopted,  it 'appears  to  me  that -the  vtuioosly- shattered  and 
fissured  earth,  vnth  its  fused  interior,  may  long  hava  continued 
m  the  primeval  period,  to  impart  to  its  oxidised  surfeoe  a 
high  degree  of  temperature,  iiklepeBdent  of  its  position  with 
respect  to  the  sim  and  to  latitude.     What  an  influence  would 
not,  for  instance,  be  exercised  for  ages  to  come  on  the  climate 
of  Oermaaxy  by  an  open  Assure  a  thousand  fathoms  in  depth, 
extending  fk*om  the   Adriatic  Gulf  to  the  nortliem  coast? 
^Although  in  the  present  condition  of  the  earth,  long-continued 
radiadon  has  almost  entirely  restored  the  stable  equilibrium 
«f  temperature  first  calculated  by  Fourier  in  his  Thdorie 
"itntdytifue  de  la  Ckedwr,  and  the  outer  atmosphere  is  now 
'Only  broi^ht  into  direct  communication  with  the  molten 
interior  of  the  earth,  by  means  of  the  insignificant  openings  of 
>a  few  volcanoes ;  yet  in  the-  primitive  condition  of  our  planet, 
this  interior  emitted  hot  streams  of  air  into  the  atmosphere 
through  iike  various  clefts  and  fissures  formed  by  the  fre- 
quently recurring  foldings  (or  corpugations)  of  the  mountain 
strata.     This  emission  was  wholly  ifodependent  of  latitude. 
JSvery  ne\dy  formed  planet  must  tims  in  its  earliest  condition 
have   regulated  its  own  temperature,  which  was,  however, 
-subsequently  changed  and  dete^nained  by  its  position  in  rela- 
-tzon  to  the  central  body,  ike  suaa.     The  moon*s  surfece  also 
exhibits  traces  of  this  reaction  of  the  interior  upon  the  crust. 

(11)  p.  218 — ^**  The  mountain-declivities  of  the  most  southern 

parts  of  Mexico  y 

The  spherical  greenstone  in  the  mountain  district  of  Gua- 

*  See  my  work,  Versuche  uber  die  chemisehe  Zersetzung  dee  LufU 
kreiaes,  1799,  p.  177;  and  Moirs  Jahrhncher  der  Berg- und  ffuUen- 
Jcninde,  1797,  p.  234. 
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naxuato  is  perfectly  similar  to  that  of  the  Fichtelberg  in 
Frauconia.  Both  form  grotesque  domes,  which  break  through 
and  are  superimposed  on  transition  argillaceous  schists.  In 
the  same  manner  pearl-stone,  porphyritic  schist,  ti*achyte, 
and  pitch-stone  porphyry  present  analogous  forms  in.  the 
Mexican  mountains,  near  Cinapecuaro  and  Moran,  m  Hun- 
gary, Bohemia,  and  in  Northern  Asia. 

(12)  p.  220—"  The  Colossal  Dragon-tree  of  Orotava,^' 

This  colossal  dragon-tree  (Dracs&na  draco)  stands  in  the 
garden  of  M.  Franqui,  in  the  little  town  of  Orotava,  called 
formerly  Taoro,  one  of  the  most  charming  spots  in  the  world. 
In  June,  1799,  when  we  ascended  the  Peak  of  Teneriffe,  we 
found  that  this  enormous  tree  measured  48  feet  in  circum* 
ference.  Our  measurement  was  made  at  several  feet  above 
the  root.  Nearer  to  the  groimd  Le  Dru  found  it  nearly  79 
feet.  Sir  G.  Staunton  asserts  that  at  an  elevation  of  ten 
feet  from  the  ground,  its  diameter  is  still  12  feet.  The 
height  of  the  tree  is  not  much  more  than  69  feet.  Accord- 
ing to  tradition  it  would  appear  that  this  tree  was  venerated 
by  the  Guanches  (as  was  the  ash-tree  of  Ephesus  by  the 
Greeks,  the  Plantisiin  of  Lydia,  which  Xerxes  decorated 
with  ornaments,  also  the  sacred  Banyan-tree  of  Ceylon),  and 
that  in  the  year  1402,  which  was  the  period  of  Bethen- 
court's  first  expedition,  it  was  as  large  and  as  hollow  as  in  the 
present  day.  When  it  is  remembered  that  the  dragon-tree  is 
everywhere  of  very  slow  growth,  we  may  conclude  that  the 
one  at  Orotava  is  of  extreme  antiquity.  BerthoUet  says,  in 
his  description  of  Teneriffe,  "  On  comparing  the  young 
dragon-trees  which  grows  near  this  colossal  tree,  the  calcu- 
lations we  are  led  to  make  on  the  age  of  the  latter  strike  the 
mind  with  astonishment."*  The  Dragon-tree  has  been  culti- 
vated from  the  most  ancient  times  in  the  Canary  isles,  in 
Madeira,  and  Porto  Santo,  and  that  accurate  observer,  Leopold 
von  Buch,  found  it  growing  wild  near  Iguesti  in  TenerifFe. 
Its  original  habitat  is  not  Uierefore  the  East  Indies,  as  has 
long  been  believed ;  and  its  appearance  does  not  afford  any 
refutation  of  the  opinion  of  those  who  regard  the  Guanches  as 
a  wholly  isolated  primitive  Atlantic  race,  having  no  intercourse 

•  If  ova  Acta  Acad,  Leop.  Carol,  Natures  Ouriosorum,  t,  xvL 
1827,  p.  781, 
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^th  African  or  Asiatic  nations:    The  form  of  the  Dracofue  is 
repeated  on  the  southern  extremity  of  Africa,  in  the  Isle  of 
£ourbon,  in  China,  and  in  New  Zealand.     In  these  remotely 
distant  regions  we  recognise  species  of  the  same  genus,  but 
none  are  to  be  found  in  the  New  Continent,  where  thb  form 
18  supplied  by  the  Yucca.    The  Draasna  horealis  of  Alton  is  a 
true  Convallarta,  the  nature  of  both  being  perfectly  identical.* 
I  have  given  a  representation,  in  the  last  plate  of  the 
Picturesque  Atlas  of  my  American  joumey,t  of  the  dragon- 
tree  of  Orotava,  taken  from  a  drawing  made  in  1776  by 
F.  d'Ozonne,  and  which  I  found  among  the  posthumous  papers 
of  the  celebrated  Borda,  in  the  still  unprinted  journal  en- 
trusted to  me  by  the  Dep6t  de  la  Marine,  and  from  which  I 
have  borrowed  important  astronomically-determined  geogra- 
phical, data  besides  many  barometrical  and  trigonometrical 
ix>tices.:|:     The  measurement  of  the  dragon-tree  in  the  Villa 
Franqui  was  made  in  Borda's  first  voyage  with  Pingr^  in- 
1771,  and  not  in  the  second,  made  1776  with  Varela.     It 
is  asserted,  that  in  the  £fteenth  century,  during  the  early 
periods  of  the  Norman  and  Spanish  conquests,  mass  was 
performed  at  a  small  altar  erected  in  the  hollow  trunk  of 
;his  tree.     Unfortunately,  the  Dracaena  of  Orotava  lost  one 
ide  of  its  leafy  top  in  the  storm  of  the  21st  of  July,  1819. 
There  is  a  fine  large  English  copper-plate  engraving,  which 
•ives  an  exceedingly  true  representation  of  tlie  present  con- 
ition  of  the  tree. 

The  monumental  character  of  these  colossal  living  forms, 
tid  the  impression  of  reverence  which  they  have  created. 
mong  all  nations,  have  led,  in  modem  times,  to  a  more  care- 
il  study  of  the  numerical  determination  of  their  age,  and  of 
le  size  of  their  trunks.  The  results  of  such  investigations  in- 
iced  the  elder  Decandolle,  (the  author  of  the  important 
eatise,  entitled  De  laLongh^iti  des  Arbres,)  Endlicher,  Unger, 
id  other  distinguished  botanists  to  conjecture,  that  the  age 
many  existing  vegetable  forms  may  extend  to  the  earliest 
storical  times,  if  not  to  the  records  of  the  Nile,  at  least 
those  of- Greece  and  Italy.     In  the  JBibliothique  Universelle . 

•  Humboldt,  RilcU.  hist,  t.  i.  pp.  118,  639. 

t*    Vtiea    des  Cordill^ea  et  Monumena  dee  peuplea  indig^ea  de  ' 

tnerigtie,. 'pl.lx.ix, 

^  Ji€lat.  ?iui.,  t  l,  p.  282. 
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de  O0n^ (t.  xltii.  1831, p.- 50)  we  find  the  foUowiBgpnssage:  - 
** Numerous  examples  seem  to  coi^na.the  idea,  thait  there > 
still  exist,  on  our  planet,-  tiees  of  &  prodigious  antiquity-**the 
witnesses,  perhaps,  of  oneor  more  of  its  latest  physical  revo* . 
lutions.     If  we  consider  a  tree  as  the  combinatimi  o£ '  as  mes^y^ 
individwil  fdims  as  these  hare  been  buds  devel(q)ed  oa  its  sur-r . 
&oe,  one  cannot  be  surprised  if  the  aggregate  resukhig  fronts 
the  continual  addition  of  new  buds  to  the  older  ones,  should 
not  necessarily  haye  any  fixed  teiminatioQ  to  its  existence."   la 
the  same  manner,  Agiurdh  says:  *^If  in  each  solar -year  new 
parts.be  fsvmed  in  ths  pkuat,  and  the  older  hardened  ones  be>^ 
replaced  by  new  parts  capable  of  conducting  sap,  we  haire  a« 

rof  growth  limited  by  external  causes  alone.  *  *  He  ascribes 
short  daratioQ  of  the  life  of  herbaceous- pkaAs^  'Ho  the: 
pveponderanee  of  the  pvoductioa  of  blossoms  and  fimit  oTer^ 
the  formation  of  leaves/'  Unfimitfiikiess  ia  a  plant  insurea^. 
prolongation  of  its  life.  EndUcher  adduces  theiBstanoe  of 
an  individual  plant  of  Medicago  sativa,  var.  ^  y^rsicdor,- 
which  Irved  eighty  years  because  it  bore  no>  Irmt.* 

To  the  dragon-trees,  which,  notwithstanding  the  gigantie: 
development  of  their  closed  vascular  bundles,  must.be  classed, 
in  respect  to  their  floral  parts,  ia  the  same  natural  family,  aa . 
Asparagus  and  the  garden  onion,  belongs   the  Adansonaa^ 
(the  monkey  bread-tree,  Baobcdt),  midoubtedly  among  the 
largest  and  most  ancient  inhabitants  of  our  planet.     lathe 
earliest  voyages  of  discovery  made  by  Catalans  and  Portuguese, 
the  sailors  were  accustomed  to  carve  their  names.on  these  two 
i^cies  of  trees ;  not  always  from  a  mere  wish  of  perpetuating^; 
their  memory,  but  also  as  '^  marcos,"  or  signs  of  possession,  aod 
of  the  rights  which  nations  assume  in  virtue,  of  first  discovery. 
The  Portugpiese  mariners  often  selected  for  carving  oa  the 
trees,  as  a  ''marco,"  or  mark  oC  possession,  the  elegant  French 
motto  tcUent  de  bien  faire^  so  frequently  employed  by  the 
Infente  Don  Henrique,  the  Discoverer.     Thus  Manuel  de. 
Paria  y  Sousa  says  expressly;!  ''Era  uso  de  los  {Hrimeros 
Navegantes  de  dexar  inscrito  el  motto  del  In&ate,  tedent  de 
hi&nfonre^  en  la  corteza  de  los  arboles."J     (It  was  the  eustom, 

*  Grundzuge  derBotanik,  ISiS,  §  1003. 
i*  Afia  PMugnkMo,  t.  i.«  cap*  2.,  pp.  14,  l%i 

t  Compare  also  Barros,  Aaia,  dec.  i.  liv.  ii.,  cap.  2,iii,  (Ltsboi^  1778|) 
p.  148. 
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of  th^  early  nayigators  to  inieribe  th»  motto  of^theli^bBte  in 
the  bark  of  the*  trees*) 

The  aboTe-named  motto,  cut  on  th»  bark  of  two  trees  by 
Portuguese  navigatocs  in  the  year  1436,  and  therefore  twenty** 
dght  years  before  the  death  of-  the  In&nte  Don  Henn<|ue, 
Duke  of  Viseo,  is  singularly,  connected,  in  thohistcwy  of  dis* 
ooyeries,  with  the  disousakxiS'  that  have  arisen  from  a  com^ 
piurison  of  Vespocci's  fomrth  voyage  with  that'  of'  Qonsalo 
Goelho  (1503).  Vespoeei  relates,  &at  the  Ads»iral's  ship  of 
Ooelho's  squadron  was  wreoked  on  an  island  which  was  some* 
tiities  supposed -to  be  that  of  San  Fernando  Noronha;  some- 
ti^&eSi  Pefiedo  de  Saa  Pedro;  and  sometimes,  the-  problematieid 
island  of  St.  Matth&w.  The  last-named  island  was-  discovered 
on; the  15th  of  October,  1525^  by  Garcia  Jofirede  Loaysa  in 
2j'south  lat.,  in  the  meridian  (^'C^pe  Palmas,  and  almost  in 
the  GhsQf .  of  Ghikkea.*  He  remained  there  eighteen  days -at 
aoebor,  and  found  crosses,  orange-trees  that  had  become  wild, 
and  two  trunks  of  trees  having  inscriptions  thjai  b(»e  the  date 
of  ninety  years  back**'  I  have  in  another  plaee,f  in  an  in^ 
qniry  regarding  the  trustworthiness  of  Amerigo  Yespncci, 
more  foUy  considered  this  problem* 

The  oldest  description  of  the  Baobab  (Adaasonia  digitata) 
is  that  of  the  Venetian,  Aloysius  Oadamosto,  (whose  real  name 
was  Alvise  da  Ca  da  Mosto)  in  1454.  He  found  at  the 
mouth  of  the  Senegal,  (where  he  joined  Antoniotto  Usodimare)^ 
trunks,  whose  circumference  he  estimated  at  17  fathoms,  or 
112  feet.j:  He  might  have  compared  them  to  dragon-trees^ 
which  he  had  already  seen^  Perrottet  says^§  that  he  had 
seen  monkey^l^ead  fruit  trees,  which  had  a  diameter  <^ 
about  thiity^two  feet,  with  a  height  of  only  from  seventy 
to  eighty-five  feet*  The  same  dimensions  had  been  gitcn 
by  Adanson  in  his  voyage,  1748.  The  largest  tnmks  of  the 
monkey  bread-fruit  trees,  winch  he  himself  saw,  in  1749,  some 
on  cue  of  the  small  Magdalena  islands  near  Cape  de  Verd, 
and  others  at  the  mouth  of  the  Senegal^  were  from  26,  tp 
nearly  29  feet  in  diameter,  with  a  height  of  little,  more  than 
70  feet,  and  a  top  measuring  upwards  of  180  feet  aeross. 

"  *  Navarrete,  t.  v,  pp.  8,  247,  401. 
+  Examen  critique  de  VHist,  de  la  G^ogr^iphie,  t.  v*  pp.  129*rl83» 
i  Ramusio,  vol.  i.  p.  109. 
§  Flore  de  S^n^gambie,  p.  7^.  .  ^         , 
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Adanson,  however,  makes  the  remark  that  other  travellers 
had  foimd  trunks  having  a  diameter  of  about   32   feet.* 
French  and .  Dutch  sailors  had  carved  their  names   on  the 
trunks  in  characters  six  inches  in   length.     One  of  these 
inscriptions  was  of  the  fifteenth  century,!  while  all  the  others 
were  of  the  sixteenth.     From  the  depth  of  the  cuts,  which 
are  covered  with  new  layers  of  wood4  and  from  a  comparison 
of  the  thickness  of  trunks,  whose  various  ages  were  known, 
Adanson  computed  the  age  of.  trees  having  a  diameter  of  32 
feet  at  5150  years.  §     He  however   cautiously  subjoins   the 
following  remarks,  in  a  quaint  mode  of  spelling  which  I  do  n6t 
alter:  "  le  calcul  de  Taje  de  chake  couche  n'a  pas  d'exactitude 
geometrike."     In  the  village  of  Grand  Galarques,  also  in  Sene- 
gambia,  the  negroes  have  adorned  the  entrance  of  a  hollow 
Baobab  with  carvings  cut  out  of  wood  still  green.     The 
inner  cavity  serves  as  a  place  of  general  meeting  in  which  the 
community  debate  on  their  interests.     This  hall  reminds  us 
of  the  hollow  (specus)  in  the  interior  of  a  plantain  in  Lycia, 
in  which  the  Boman  ex-consul,  Lucinius  Mutianus,  entertained  - 
twenty-one  guests.     Pliny  (xii.  3)  gives  to  a  cavity  of  this 
kind  the  somewhat  ample  breadth  of  eighty  Roman  feet. 
The  Baobab  was  seen  by  Ren6  Caillie  in  the  valley  of  the 
Niger  near  Jenne,  by  CaiUiaud  in  Nubia,  and  by  Wilhelm 
Peters  along  the  whole  eastern  coast  of  Africa,  where  this 
tree,  which  is  called  Mulapa,  t.e,  Nlapa^tree,  or  more  cor- 
r^tly   muti-nlapa,   advances  as  far  as   Lourenzo   Marques, 
almost  to  26°  south  lat. .   The  oldest  and  thickest  trunks  seen 
by  Peters  "  measured  from  60  to  75  feet  in  circumference." 
Altliough    Cadamosto   observed,    in  the    fifteenth    century, 
eminentia  non  quadrat  magnitudini;  and  although  GolberryS 
found,   in  the   "Vallee  dcs  deux  Gagnacks,"   trunks   only 

♦  This  tree  was  formerly  called  "the  Ethiopian  sour  gourd;"  Juliua 
Scaliger,  who  gave  it  the  name  of  Guanabanus,  instances  one,  which 
seventeen  men  with  outstretched  arms  could  not  encompass.  The  wood 
is  very  perishable,  and  the  negroes  place  in  the  hollow  of  these  trees  the 
corpses  of  their  conjurors,  or  of  such  persons  who  they  suppose  would 
eachant  or  desecrate  the  ground,  if  buried  in  the  usual  way.— Ed. 

t  Families  dea  Plantea  d Adanson,  1763,  P.  I.  pp.  ccxv— ccxviil 
The  fourteenth  century  is  here  stated,  but  this  is  no  doubt  an  error. 

t  Adrien  de  Jussieu,  Coura  de  Botanize,  p.  62. 

§   Voyage  au  SSnigaZ,  1767,  p.  66. 

II  Fragmsna  dun  voyage  en  Afrique,  t.  iL  p.  92. 
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64  feet  in  height  whose  diameter  was  36  feet/'  this  dis- 
proportion between  thickness  and  height  must  not  be  assumed 
to  be  general.  *'  Very  old  trees,"  says  the  learned  traveller, 
Peters,  "lose  their  crowns  by  gradual  decay,  while  they 
continue  to  increase  in  circumference.  On  the  eastern  coast 
of  AMca  one  not  imfirequcntly  meets  with  trees  having  a 
diameter  of  more  than  10  feet  which  reach  the  height  of 
nearly  70  feet." 

While  therefore  the    bold  calculations  of  Adanson  and 
Perrottet  assign  to  the  Adansonias  measured  by  them,  an  age  of 
5150  or  even  6000  years,  which  would  make  them  coeval  with 
the  builders  of  the  Pyramids,  or  even  with  Menes,  and  would 
place  them  in  an  epoch  when  the  Southern  Cross  was  still  visible 
in  Northern  Germany;*  the  more  certain  estimations  yielded 
by  annular  rings,  and  by  the  relation  found  to  exist  between 
the  thickness  of  the  layer  of  wood  and  the  duration  of  growth, 
give   us,   on  the   other  hand,  shorter  periods  for  our  tem- 
perate northern  zone.      DecandoUe  finds  that  of  all  Euro- 
pean species  of  trees,  the  yew  attains  the  greatest  age;  and 
according  to  his  calculations,  30  centuries  must  be  assigned 
as  the  age  of  the  Taxus  haccata  of  firaburn  in  Kent,  from  25 
to  26  to  the  Scotch  yew  of  Fortingal,  and  14^  and  12  re- 
spectively to  those  of  Crowhurst  in  Surrey  and  Ripon  (Foun- 
tains Abbey)  in  Yorkshire.f    Endlicher  remarks  that  "  another 
yew-tree  in  the  churchyard  of  Grasford,  North  Wales,  which 
measures  more  than  50  feet  in  girth  below  the  branches,  is 
more  than  1400  years  old,  whilst  one  in  Derbyshire  is  esti- 
mated at  2096  years.     In  Lithuania  linden  trees  have  been 
felled  which  measured   87   feet  round,   and  in  which   815 
annular  rings  have  been  counted.  "J     In  the  temperate  zone 
of  the  southern  hemisphere  some  species  of  the  Eucalyptus 
attain  an  enormous  girth,  and  as  they  at  the  same  time  attain 
a  height  of  nearly  250  feet,  they  afford  a  singular  contrast  to 
our  yew  trees,  which  are  colossal  only  in  thickness.    Mr.  Back- 
house found  in  Emu  Bay,  on  the  shore  of  Van  Diemen's  Land, 

*  Cosmos,  vol.  ii.  p.  662.    (Bohn's  Edition.) 

•f  DecandoUe,  de  la  LongSvitS  des  Arbres,  p.  65.  Fine  engravings 
of  the  venerable  yew  at  Fortingal,  Fountains  Abbey,  Ankerwyke,  &c., 
will  be  found  in  Strutt's  magnificent  work  on  forest  trees.  A  very  full 
account  of  the  Yew-tree,  with  engravings^  will  also  be  foimd  in  Loudon*s» 
^  rboretum  Britannicum. — Ed. 

X  Endlicher,  QrundzUge  der  Botanik,  s.  399. 

T 
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Eucalyptus  tnmka  wldoh,  with  a  cireimiference  of  70  feet  at 
the  base,  measuxed  aa  much  as  50  feet  at  a  little  more  than  5 
feet  from  the  grom&d«*  ' 

It  was  not  Malpigfai,  as  has  been  generally  asserted,  but  the 
intelleetual  Michel  Montaigne,  who  had  tibe  merit  of  first 
showing,  in  1581,  in  his  Vo^^e  en  ItalU,  the  relation  that 
exists  between  the  ammal  rings  and  the  i^  of  the  tree.f  An 
intelligent  artisan,  engaged  in  the  preparation  of  astronomical 
instruments,  first  drew  Mootaigne^s  attention  to  the  significance 
of  the  annual  rings,  assarting  Ihat  the  part  of  the  trunk  directed 
towards  the  north  had  narrower  rings.  Jean  Jacques  Roussean 
entertained  the  same  opinion;  and  his  Emile,  when  he  loses 
himself  in  the  forest,  is  made  to  direct  his  course  in  accord- 
ance with  the  deposition  of  the  layers  of  wood.  Recent 
phyto*  anatomical  observations^  teach  us,  howeyer,  that  the 
acceleration  of  vegetation  as  weU  as  the  remission  of  growth, 
and  the  varying  production  of  the  circles  of  the  ligneous 
bundles  (annual  deposits)  from  the  cambium  cells,  depend  on 
other  influences  than  position  with  respect  to  the  quarter  of 
the  heavens. 

Trees  which  in  the  case  of  some  examples  attain  a  diameter 
of  more  than  20  feet,  and  an  age  of  many  centuries,  belong 
to  very  difierent  natural  families.  We  may  here  instance 
Baobabs,  Drason  trees,  various  species  of  Eucalyptus, 
Taxodium  disticQum,  (Rich.,)  Pinus  Lambertiana,  (Douglasii,) 
Hymensea  Courbaril,  Csesalpiniece,  Bombax,  Swietenia  Maha- 
goni,  the  Banyan  tree  {Fines  religtosa)^  Liriodendron  tuli- 
pifera(?),  Platanus  orientalis,  and  our  Lindens,  Oaks,  and 
Yews.  The  celebrated  Taxodium  distichon,  the  Ahuahuete  of 
the  Mexicans  {CiqMressus  disticha,  Linn.,  Schuhertia  disHcJia, 
Mirbel),  of  Santa  Maria  del  Tule,  in  the  State  of  Oaxaca, 
has  not  a  diameter  of  60  feet,  as  stated  by  DecandoUe,  but 
exactly  40^  feet.§  The  two  beautiful  Ahuahuetes  which  I 
have  frequently  seen  at  Chapoltepec  (growing  in  what  was 
probably  once  a  garden  or  pleasure  ground  of  Montezuma) 
measure,  according  to  the  instructive  account  in  Burkardt's 

♦  Gould,  Birds  of  AustTcdiOf  vol.  L  Introd.  p.  xv. 
i-  Adrien  de  Jussieu^  Coura  ilimentaire  de  Botanique,  1840,  p.  61. 
t  Kunth,  Lehrbueh  der  Botanik,  th.  i.  1847,  a.  146,  164;  Lindley, 
InfrodiLction  to  Botany,  2nd  ed.  p.  75. 

§  Muhlenpfordt,  Versuch  einer  getreuen  Schilderuna  der  Bepublih 
Mexico,  bd.  i.  s.  163. 
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tzayek  (bd.  i.  a.  268)  only  36  and  ^  feet  in  eircumfereiice, 
and  not  in  diameter,  as  baa  oitmk  been  enoneoBsly  raaintamed. 
The  Bnddbiatft  of  Ceylon  T^Eieiate  the  colowal  trunk  of  the 
aftcred  fig-tiee  of  Annrahdepnra.     The  Banyan,  which  takes 
loot  by  its  branehes,  often  attains  a  thickness  of  30  feet,  and 
fbrms,  as  Onesieritiis  truly  expresses  himself,  a  kafy  roof 
reesmUing  a  many-pillared  tent.*    On  the  Bombax  Ceiba 
see  early  notices  from  the  time  of  Columbus  in  Bembo.f 
'  Among  those  oak  trees  which  have  been  yery  accurately 
measuredy  the  largest  in  Europe  is  undoubtedly  the  one  near 
Saintes  on  the  road  to  Cozes,  in  Uie  Department  de  la  Charente 
in£erieitre.    This  tree,  which  has  an  deration  of  64  feet,  mea- 
sures yery  nearly  30  feet  in  diameter  near  the  ground,  while  5 
feet  higher  up  it  is  nearly  23  feet,  and  where  the  main  branches 
begin  more  than  6  feet.   A  little  room,  from  10  feet  8  inches  to 
12  feet  9  inches  in  width  and  9  feet  7  inches  in  height,  has 
been  cleared  in  the  dead  part  of  the  trunk,  and  a  semicircular 
bench  cut  within  it  firom  the  green  wood.     A  window  gives 
light  to  the  interior,  and  hence  the  walls  of  this  little  room, 
n^ieh  is  dosed  by  a  door,  are  gracefully  clothed  with  ferns 
and  Hchens.     From  the  size  of  a  small  piece  of  wood  that 
had  been  cut  out  over  the  door,  and  in  which  two  hundred 
ligneous  rings  were  counted,  the  age  of  the  oak  of  Saintes 
must  be  estimated  at  1800  or  2000  years.]: 

"With  respect  to  the  rose-tree  (Rosa  canina)  reputed  to  be  a 
tikoosand  years  old,  which  grows  in  the  crypt  of  the  Cathedral  of 
Hildesheim,  I  learn  from  accurate  information,  based  on  authen- 
tic records,  for  which  I  am  indebted  to  the  kindness  of  the  Stadt- 
gerichts- Assessor  Komer,  that  the  main  stem  only  has  an  age 
of  eight  hundred  years.  A  legend  connects  this  rose-tree  with 
tL  vow  of  the  first  founder  of  the  cathedral,  Louis  the  Pious ;  and 
a  document  of  the  eleyenth  century  says,  ^Hhat  when  Bishop 
Hezilo  rebuilt  the  cathedral,  which  had  been  burnt  down, 
he  enclosed  the  roots  of  the  rose-tree  within  a  yault  still 

*  Lassen,  IndUcke  Altherthumahunde^  bd.  i.  s.  260.  See  an  inte^ 
xesimg  accoant  of  the  Banyan  tree  in  Forbes'  Oriental  MemoirSt  vol.  1, 
pp.  26 — 28.  The  tree  there  described  (the  fiuuous  Oubbeer-Burr) 
eompriaes  350  large  trunks  and  more  than  3000  small  ones,  and 
extends  over  an  area  of  several  thousand  feet.  Milton  alludes  to  the 
Banyan  tree  in  his  Paradiae  Lost,  book  ix.  line  1100,  &c. — Ed. 

t  Uistoriai  VenetiB,  1661,  fol.  83. 

t  Annalea  de  la  SoeiitS  d'AgricuUure  de  la  BocheUe,  1843,  p.  380. 

T  2 
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remaining,  raised  on  the  latter  the  walls  of  the  crypt,  which 
was  re-consecrated  in  1061,  and  spread  the  branches  of  the 
rose-tree  over  its  sides."  The  stem,  still  living,  is  nearly 
27  feet  in  height,  and  only  2  inches  thick,  and  spreads  across 
a  width  of  32  feet  over  the  outer  wall  of  the  eastern  crypt. 
It  b  undoubtedly  of  very  considerable  antiquity,  and  well 
worthy  of  the  renown  it  has  so  long  enjoyed  throughout 
Germany. 

If  ezcessiYe  size,  in  point  of  organic  development,  may  in 
general  be  regarded  as  a  proof  of  a  long  protraction  of  life, 
special  attention  is  due,  among  the  thalassophytes  of  the  sub- 
marine vegetable  world,  to  a  species  of  fucus,  Macrocysiis  jtyri^ 
fera^  Agardh  {Fucus  giganteus).  This  marine  plant  attains, 
according  to  Captain  Cook  and  George  Forster,  a  length  of  360 
feet,  and  exceeds  therefore  the  height  of  the  loftiest  Coniferous> 
trees,  not  excepting  Sequoia  gigantea,  Endl.  (Taxodium  aem^ 
pervirens.  Hook,  and  Amott)  of  California.*  (kptain  Fitz-Boy 
has  confirmed  this  statement*!  Macrocystis  pyrifera  grows 
from  64°  south  lat.  to  45®  north  lat.,  as  far  as  ihe  Bay  of  Saa 
Francisco  on  the  north-west  coast  of  the  New  Continent; 
indeed  Joseph  Hooker  believes  that  this  species  of  Fucus 
advances  as  far  as  Kamtschatka.  In  the  waters  of  the  Ant- 
arctic  seas  it  is  even  seen  floating  between  the  pack-ioe.j: 
The  cellular  band  and  thread-like  structures  of  the  Macro- 
cystis (which  are  attached  to  the  bottom  of  the  sea  by  an 
adhesive  organ  resembling  a  claw)  seem  to  be  limited  in  thei]^ 
length  by  accidental  disturbing  causes  alone. 

(13)  p.  220—"  Phanerogamic  plants  already  recorded  in 

herbariums" 

Three  questions  must  be  carei^Uy  distinguished  from  one 
another:  1.  How  many  species  of  plants  have  been  described 
in  printed  works?  2.  How  many  of  those  discovered — ^that 
is  to  say  included  in  herbariums-HStill  remain  imdescribed? 
3.  How  many  species  probably  exist  on  the  surface  of  the 
earth?  Murray's  edition  of  the  Linnsean  system  contains^ 
including  cryptogamic  plants,  only  10,042  species.  Willde- 
now,  in  his  edition  of  the  Species  Plantarum  from  1797  to 

*  Darwin,  Journal  of  Researches  into  Nat.  Hist,  1845,  p.  239. 
+  Voyages  of  the  Adventure  and  Beagle,  vol.  ii.  p.  363. 
t  Mora  Antarctica,  p.  vii,  1  and  178;  and  Camille  Montague,  Bota^ 
ntgue  a-yptogame  du  Voyage  de  laBonite,  1846,  p.  36. 
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1807,  has  described  as  many  as  17,457  species  of  phanero- 
gamia,  reckoning  from  Monandria  to  Polygamia  dicecia.  If 
to  these  we  add  3000  species  of  cryptogamic  plants,  we 
shall  bring  the  number  as  given  by  Willdenow  to  20,000. 
More  recent  investigations  have  shown  how  far  this  estimate 
of  the  species  described,  and  of  those  preserved  in  herbariums, 
&lls  short  of  the  truth.  Robert  Brown*  first  enumerated 
above  37,000  phanerogamia,  and  I  at  that  time  attempted  to 
describe  the  distribution  of  44,000  species  of  phanerogamic 
and  cryptogamic  plants,  over  the  different  portions  of  the 
world  already  explored.!  DecandoUe  finds,  on  comparing 
Persoon's  JEhichiridmm  with  his  Universal  System  divided  into 
twelve /amities,  that  more  than  56,000  species  of  plants  may 
be  enumerated  from  the  writings  of  botanists  and  European 
herbariums.}  If  wc  consider  how  many  new  species  have 
been  described  by  travellers  since  that  time,  (my  expedition 
alone  afforded  3600  of  the  5800  collected  species  of  equi- 
noctial plants),  and  if  we  bear  in  mind  that  there  are 
assuredly  upwards  of  25,000  phanerogamic  plants,  cultivated 
in  all  the  different  botanical  gardens,  we  shall  soon  see 
how  much  Decandolle*s  estimate  is  below  the  truth.  From 
our  complete  ignorance  of  the  interior  of  South  America 
(Mato-Grosso,  Paraguay,  the  eastern  declivity  of  the  Andes, 
Santa-Cruz  de  la  Sierra,  and  all  the  coimtries  lying  between  the 
Orinoco,  the  Rio  Negro,  the  Amazon,  and  Pmniz),  of  Africa,  of 
Madagascar,  and  Borneo,  and  of  Central  and  Eastern  Asia,  the 
idea  involimtarily  presents  itself  to  the  mind  that  we  are  not 
yet  acquainted  with  one  third,  or  probably  even  with  one  fifth 
part  of  the  plants  existing  on  the  earth.  Dr^ge  has  collected 
7092  phanerogamic  species  in  Southern  Africa  alone;  and  he 
believes  that  the  flora  of  that  region  consists  of  more  than  1 1 ,000 
phanerogamic  species,  seeing  that  in  Germany  and  Switzer- 
land, on  an  equal  area  (192,000  square  miles,)  Koch  has 
described  only  3300,  and  DecandoUe  only  3645  phanerogamia 
in  France.  I  would  here  also  instance  the  new  genera,  con- 
sisting partly  of  high  forest  trees,  which  are  still  being  dis- 
covered in  the  neighbourhood  of  large  commercial  towns  in 
the  lesser  Antilles,  although  they  have  been  visited  by  Euro- 
peans for  the  last  three  hundred  years.     Such  considerations, 

•  Oeneral  Remarks  on  the  Botany  of  Terra  Atistralis,  p.  4. 
*!•  Humboldt,  de  distrUmtione  geographica  Plantarum,  p.  23. 
X  Essai  (H&mentaire  de  Olographic  botanique,  p.  62. 
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wHch  I  purpose  deveLopiiig  more  fully  at  the  dose  of  this 
iUustratioii,  seem  to  verify  tiie  ancient  myth  of  the  ZeBd-- 
Aresta,  that  ^^the  creating  primeval  foree  eaUed  forth  120,000 
vegetable  forms  £rom  the  sacred  blood  of  the  bull." 

If  therefore  no  direct  scientific  solution  can  be  afforded  to 
the  question,  how  many  vegetable  f<Hins— -leafless  cryptogamia 
(water  algae,  fungi,  and  lidiens),  characeae,  liverworts,  folia- 
ceous  mosses,  marsilacese,  lycopodiaceee,  and  ferns— exist  on 
the  dry  land,  and  in  the  wide  basin  of  the  sea,  in  the  present 
condition  of  the  organic  terrestrial  lile  of  our  planet,  it  only 
remains  for  us  to  employ  an  approximative  method  for  ascertain-* 
tng  with  some  degree  of  probability  certain  '*  extreme  limits'' 
(numerical  data  of  minima).  Since  the  year  1815,  I  have, 
in  my  arithmetical  considerations  on  the  geography  of  plants, 
calcidated  the  numbers  expressing  the  ratio  which  the  aggre- 
gate  of  species  of  difiSsrent  natural  families  bears  to  the  whole 
mass  of  the  phanerogamia  in  those  countries  where  the  latter  is 
sufficiently  determined.  Robert  Brown,*  the  greatest  botanist 
of  our  age,  had,  prior  to  my  researches,  already  determined 
the  numerical  proportion  of  the  principal  divisions  of  vegetable 
forms,  as  for  instance  of  acotyledons  {A^amte,  cryptogamiie  or 
cellular  plants)  to  cotyled(ms  {Phanero^fomiai.  or  vascular 
plants),  and  of  monocotyledons  {EndogeruB)  to  dicotyledons 
(Exoperue).  He  finds  the  ratio  of  monocotyledona  to  dicotyle- 
dons in  the  tropical  £one  as  in  the  proportion  of  1  to  5,  and 
in  the  frigid  zone,  in  the  parallels  of  W^  north,  and  SS°  south 
lat.  as  1  to  2|.f  The  absolute  numbers  of  the  species  are 
compared  together  in  the  three  great  divisicms  of  tiie  vegetable 
Icingdom,  according  to  the  method  developed  in  Brown's  work. 
I  was  the  first  who  passed  from  these  principal  divisions  to 
the  individual  families,  and  considered  the  number  of  the 
species  contained  in  each,  in  their  ratio  to  the  whole  mass 
o£  phanerogamia  belonging  to  one  zone.^ 

*  Formerly  librarian  to  Sir  Joseph  Banks,  now  Preddent  of  the 
Lixmsean  Society.— Ed. 

+  Robert  Brown,  Otneral  remarks  on  ^  botany  of  Terra  Atut^rdU, 
in  Minders'  Voyage,  Yci.  ii.  p.  336. 

%  Compare  my  eaeay,  De  distribuUone  geographica  Plantarun 
eecundum  cadi  temperiem  et  cdtiiudmem  mowUiaa,  1817,  pp.  24 — ii; 
and  see  the  farther  development  of  numerical  relations  as  given  by  me 
in  the  Dictionnaire  des  Sciences  natwreUiss,  t.  xviii.  16^,  i^.  422 — 
436;  and  in  the  AnncUes  de  Ohimie  et  de  Pk^ngwtt  t.  xtI  1821, 
pp.  267—292. 
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The  numerical  relations  of  the  forms  of  plants,  and  the  laws 
ol)8erved  in  their  geographical  distribution,  admit  of  being 
considered  from  two  very  different  pcmits  of  view.  When  we 
study  plants  in  their  arrangement  according  to  natural  fami- 
lies, without  regard  to  their  geographical  distribution,  the 
question  arises:  What  are  the  fundamental  forms  or  types 
of  organization,  in  accordance  with  which  the  greater  number 
of  their  species  are  formed  ?  Are  there  more  Glumaoeee  than 
Oompositse  on  the  earth's  surface?  Do  these  two  orders  of 
plants  combined,  constitute  one-fourth  of  the  phanerogamia? 
What  numerical  relation  do  monocotyledons  bear  to  dicoty- 
ledons? These  are  questions  of  general  phytology,  a  scienoe 
that  investigates  the  organization  of  plants  and  their  mutual 
connection,  and  therefore  has  reference  to  ihe  now  existing 
state  of  vegetation. 

If,  on  the  other  hand,  the  species  of  plants  that  have  been 
connected  together  accoi*ding  to  their  structural  analogy,  are 
considered  not  abstractedly,  but  in  accordance  with  their 
climatic  relations,  and  their  distribution  over  the  earth's  sur- 
face, these  questions  acquire  a  totally  different  interest.  We 
then  examine  what  families  of  plants  predominate  in  the  torrid 
zone  more  than  towards  the  polar  circle  over  other  phanero- 
gamia?  We  inquire,  whether  the  CompositeB  are  more  nume- 
rous in  the  new  than  in  the  old  world,  und^r  equal  geogra- 
phical latitudes  or  between  equal  isothermal  lines  r  Whether 
the  forms  which  gradually  lose  their  predominance  in  advanc- 
ing from  the  equator  to  the  poles,  follow  a  similar  law  of 
decrease  in  ascending  nK>untains  situated  in  the  equatorial 
region?  Whether  the  relations  of  the  different  families  to 
the  whole  mass  of  the  phanerogamia  differ  under  equal  iso- 
thermal lines  in  the  temperate  zones  on  either  side  of  the 
equator?  These  questions  belong  to  the  geography  of  plants 
properly  so  called,  and  are  connected  with  the  most  important 
problems  that  can  be  presented  by  meteorology  and  terrestrial 
physics.  Thus  the  predominance  of  certain  families  of  plants 
determines  the  character  of  a  landscape,  and  whether  the 
aspect  of  the  country  is  desolate  or  luxuriant,  or  smil- 
ing and  majestic.  Ghrasses,  forming  extended  Savannahs, 
or  the  abundance  of  fruit-yielding  palms,  or  social  coniferous 
trees,  have  respectively  exerted  a  powerful  influence  on  the 
material  condition,  manners,  and  character  of  nations,  and  on 
ihe  more  or  less  rapid  development  of  their  prosperity. 
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In  studying  the  geographical  distribution  of  forms,  we  may 
consider  the  species,  genera,  and  natural  families  of  plants 
separately.  A  single  species,  especially  among  social  plants, 
frequently  covers  an  extensive  tract  of  land.  Thus  we  have 
in  the  north,  Pine  or  Fir  forests,  and  Heaths  (ericefa);  in 
Spain,  Cistus  groves ;  and  in  tropical  America,  collections  of 
one  and  the  same  species  of  Cactus,  Croton,  Brathys,  or  Bam- 
busa  Guadua.  It  is  interesting  to  study  more  closely  these 
relations  of  individual  increase,  and  of  organic  development ; 
and  here  we  may  inquii*e,  what  species  produces  the  greatest 
number  of  individuals  in  one  certain  zone ;  or,  merely  what 
are  the  families  to  which  the  predominating  species  belong  in 
different  climates.  In  a  very  high  northern  latitude,  where  the 
Compositse  and  the  Ferns  stand  in  the  ratios  of  1 :  13  and  1:25 
to  the  sum  of  all  the  phanerogamia  (i.  c,  where  these  ratios  are 
found  by  dividing  the  sum  total  of  all  phanerogamia  by  the 
number  of  species  included  in  the  family  of  the  Compositse,  or 
in  that  of  the  Ferns) ;  one  single  species  of  Fern  may,  however, 
cover  ten  times  more  space  than  all  the  species  of  the  Com- 
positse  taken  together.  In  this  case  the  Ferns  predominate 
over  the  CompositaB  by  theii*  mass,  and  by  the  number  of  the 
individuals  belonging  to  the  same  species  of  Pteris,  or  Poly- 
podium;  but  they  will  not  be  found  to  predominate,  if  we 
only  compare  the  number  of  the  different  specific  forms  of  the 
Filices,  and  of  the  Compositae,  with  the  sum  total  of  all  Phane- 
rogamia. As,  therefore,  multiplication  of  plants  does  not  follow 
the  same  laws  in  all  species,  and  as  all  do  not  produce  an  equal 
number  of  individuals,  the  quotients  obtained  by  dividing  the 
sum  of  all  phanerogamic  plants  by  the  species  of  one  family, 
do  not  alone  determine  the  leading  features  impressed  on  the 
landscape,  or  the  physiognomy  of  nature  peculiar  to  different 
regions  of  the  earth.  If  the  attention  of  the  travelling  botanist 
be  arrested  by  the  frequent  repetition  of  the  same  species, 
by  its  mass,  and  the  uniformity  of  vegetation  thus  produced,  it 
will  be  still  more  forcibly  arrested  by  the  infrequency  of  many 
other  species  useful  to  man.  In  tropical  regions,  where 
the  RubiacesB,  Myrtles,  Leguminosee,  or  Terebinthacese, 
compose  the  forests,  one  is  astonished  to  meet  with  so  few 
trees  of  Cinchona,  or  of  certain  species  of  mahogany 
(Swtetenta),  of  Hajmatoxylon,  Styrax,  or  balsamic  Myroxylon. 
I  would  also  here  refer  to  the  scanty  and  detached  occurrence 
of  the  precious  febrifuge-bark  trees   (species  of  Cinchona) 
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which  I  had  an  opportunity  of  observing  on  the  decliTity  of 
the  elevated  plains  of  Bogota  and  Popayan,  and  in  the  neigh- 
bourhood of  Loxa,  in  descending  towards  the  unhealthy  valley 
of  the  Catamayo,  and  to  the  river  Amazon.  The  fArifuge- 
hark  hunters  (Cazadores  de  Cascanlla),  as  those  Indians  and 
Mestizoes  are  called  at  Loxa,  who  each  year  collect  the  most 
efficacious  of  all  the  medicinal  barks,  the  Cinchona  Condaminea^ 
among  the  lonely  mountains  of  Caxanuma,  Uritusinga,  and 
Rumisitana,  undergo  considerable  danger  in  climbing  to  the 
summits  of  the  highest  forest-trees,  in  order  to  obtain  an 
extended  view,  from  which  they  may  distinguish  the  scattered, 
slender,  and  aspiring  trunks  of  the  Cinchona,  by  the  reddish 
tint  of  their  large  leaves.  The  mean  temperature  of  this 
important  forest  region  (between  4°  and  4^°  south  lat.)  varies 
from  60°  to  68°  Fahr.,  at  an  absolute  height  of  from  6400  to 
8000  feet  above  the  level  of  the  sea.* 

In  considering  the  distribution  of  species,  we  may  also, 
independently  of  individual  multiplication  and  mass,  compare 
together  the  absolute  number  which  belong  to  each  family. 
Such  a  mode  of  comparison,  which  was  employed  by  Decan- 
dolle,f  has  been  extended  by  Kunth  to  more  than  3300  of  the 
species  of  CompositsB  with  which  we  are  at  present  acquainted. 
It  does  not  show  what  family  preponderates  by  individual 
mass,  or  by  the  ntmiber  of  its  species,  over  other  phanerogamic 
forms,  but  it  simply  indicates  how  many  of  the  species  of  one 
and  the  same  family  are  indigenous  in  any  one  country  or 
portion  of  the  earth.  The  results  of  this  method  are,  on  the 
whole,  more  exact,  because  they  are  obtained  by  a  careful 
study  of  the  separate  families,  without  requiring  that  the 
whole  number  of  the  phanerogamia  of  every  coimtry  should 
be  known.  Thus,  for  instance,  the  most  varied  forms  of  Ferns 
are  found  in  the  tropical  zone,  each  genus  presenting  the 
greatest  number  of  species  in  the  temperate,  humid,  and 
shaded  mountainous  parts  of  islands.  While  these  species  are 
less  numerous  in  passing  from  tropical  regions  to  the  temperate 
zone,'  their  absolute  number  diminishes  still  more  in  approach- 
ing nearer  to  the  poles.  Although  the  frigid  zone,  as,  for 
instance,  Lapland,  supports  species  of  the  families  which  are 

*  Humboldt  et  Bonpland,  Plantes  Squinoanalea,  t,  i.  p.  83^  tab.  10. 
t  See  his  work,  Begni  VegetabUie  Syetema  ncUurcUe,  t.  i.  pp.  128, 
896,  439,  464,  510. 
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beet  able  to  resist  tiie  eold.  Ferns  predominate  more  over 
other  phanerogamia  in  Lapland  than  either  in  fVance  or 
Germany,  notwithstanding  the  absolute  inferiority  of  the 
gross  number  of  ferns  indigenous  to  the  northern  zone,  when 
compared  witli  other  countries.  These  relations  are,  in 
France  and  Germany,  as  -^  and  i^,  while  in  Lapland  they 
are  as  •^.  Hiese  numerieal  relations  (obtained  by  dividing 
the  sum  total  of  all  the  phanerogamia  of  the  different  floras 
by  the  species  of  each  family)  were  published  by  me  in  1817, 
in  my  Prolegomena  de  distrUmtitme  geographica  Flantarmn, 
and  corrected  in  accordance  with  the  great  works  of  Bobert 
Brown,  in  my  Essay  on  the  Distribution  of  Plants  oyer  the 
earth's  surface,  which  I  subsequently  wrote  in  French.  These 
relations,  as  we  advance  from  the  equator  towards  the  poles, 
necessarily  vary  from  the  ratios  obtained  by  a  comparison  of 
the  absolute  number  of  the  different  species  bdonging  to  each 
frunily.  We  often  see  the  value  of  the  fractions  increase  by 
the  decrease  of  the  denominator,  whilst  the  absolute  number 
of  the  species  is  reduced.  In  the  fractional  method  which  I 
have  followed  asllie  most  applicable  to  questions  relatiiig  to 
the  geography  of  plants,  there  are  two  variable  quantities ;  for 
in.  passing  from  one  isothermal  line  to  another,  we  do  not  find 
the  sum  total  of  the  phanerogamia  ehai^  in  the  same  propor- 
tion as  ihe  number  of  the  species  of  one  particular  ^Eumly. 

In  proceeding  fix)m  the  consideration  of  these  species  to 
that  of  the  divisions  established  in  the  natural  system  accord- 
ing to  an  kLeal  series  of  abstractions,  we  may  direct  our 
attention  to  genera  or  races,  to  families,  or  even  to  still  higher 
classes  of  division.  There  are  some  gen<»:a,  and  even  whole 
fimiilies,  which  exdusively  belong  to  certain  zones ;  not  merely 
because  they  can  only  thrive  under  a  special  combination  of 
elimatic  relations,  but  also  because  they  first  sprang  up  withia 
Teacy  circumsci-ibed  localities,  and  have  been  dbecked  in  their 
migrations.  The  larger  number  of  g^iera  and  £unilies  have, 
however,  their  representatives  in  all  regions  of  the  earth, 
and  at  all  elevations.  The  earliest  inquiries  into  the  distri- 
bution of  vegetable  forms  had  reference  to  genora  alone,  and 
are  to  be  found  in  the  valuable  work  of  Treviranus.*  This 
method  is,  however,  less  appropriate  for  yielding  general 
results,  than  that  which  compares  the  munber  (^  the  species  of 

*  JBiologie,  bd.  ii.  s.  47,  63,  83,  12». 
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ich  family,  or  the  great  leading  divisioiis  (acotyledons,  mono- 
>tyledons,  and  dicotyledons) ,  with  the  sum  total  of  the  phanero- 
imia.  In  the  frigid  zone,  the  variety  of  forms,  or  the  number 
:  the  genera,  does  not  decrease  in  an  equal  degree  with  that 
^  the  species,  there  being  in  these  regions  relatively  more 
3nera  and  fewer  species.*  The  case  is  almost  the  same 
1  the  summits  of  high  mountain-chains,  where  are  sheltered 
[dividual  members  of  many  different  genera  which  one 
ould  be  disposed  to  regard  as  belonging  exclusively  to  the 
3getation  of  the  plain. 

I  have  deemed  it  expedient  to  indicate  the  different  points 
^  view  from  which  the  laws  of  the  distribution  of  vegetable 
nus  may  be  considered.  It  is  only  when  these  points  of 
ew  are  confounded  together,  that  we  meet  with  contradic- 
Dus,  which  have  been  unjustly  attributed  to  uncertainty  of 
)servation.f  When  expressions  like  the  following  are  em- 
loyed :  "This  form,  or  this  family  diminishes  as  it  approadies 
awards  the  cold  zxme"  or  ''the  true  habitat  of  this  form  is 
L  such  or  such  a  parallel  of  latitude;"  or  'Hhis  is  a  southern 
>rm,''  or,  again,  ''it  predcnninates  in  tiie  temperate  zone;^ 

should  be  definitely  stated  whether  reference  is  made  to 
le  absolute  number  of  the  species,  and  the  proportion  of  tiieir 
redominance  according  to  the  increase  or  decrease  of  lati- 
tde;  or  whether  the  meaning  conveyed  is,  that  a  family, 
hen  compared  with  the  whole  number  of  the  phanerogamia 
^  a  flora,  predominates  over  other  families  of  plants.  The 
apression  conveyed  to  the  mind  of  the  predominanoe  of  finrmSy 
spends  literally  on  the  conception  of  relative  quantity. 

Terrestrial  physics  have  their  numerical  elements  as  well 
)  the  cosmical  system,  and  it  is  only  by  the  united  labours 
P  botanical  travellers  that  we  can  hope  gradually  to  arrive 
1:  a  knowledge  of  the  laws  which  determine  the  geogra- 
liical  and  climatic  distribution  of  vegetable  Ibrms.  I  have 
Iready  observed  that  in  the  temperate  zone  of  the  northern 
emisphere,  the  OompositsB  (^Synanthereee)  and  the  Glumaceoe 
ji  which  latter  division  I  pl^ce  the  three  families  of  tl^ 
framiness,  the  Cyperoidee,  and  the  Juncacese)  constitute  the 
»urth  part  of  all  phanerogamia.     The  following  numerical 

*  DecandoUe,  Thiorie  SlSmentaire  de  la  Botanigue,  p.  190;  Hum- 
oldt.  Nova  genera  et  species  PlarUarum,  t.  L  pp.  xviL  1. 
t  JahrbUcher  der  QewOchskunde,  bd.  i.  Berlin,  1818,  s.  18,  21,  80. 
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relations  are  the  result  of  my  investigations  for  seven  great 
families  of  the  vegetable  kingdom  in  one  and  the  same  tem- 
perate zone: 

Glumacese       ^  (Grasses  alone  -JL) 

Compositaa      ^ 

LeguminosaB  ^ 

Labiatae  J^ 

Umbellifere  ^ 

AmentacesB  (Oapuliferae,  Betulinese^  and  Sallcineae)  ^j. 

CrucifersB       ^ 

The  forms  of  organic  beings  are  reciprocally  dependent  on 
one  another.  Such  is  the  imity  of  nature,  that  these  forms 
limit  each  other  in  obedience  to  laws  which  are  probably  con- 
nected with  long  periods  of  time.  When  we  have  ascertained 
the  number  of  the  species  on  any  particular  part  of  the 
earth's  surface  belonging  to  one  of  the  great  families  of 
the  GlumacesB,  the  LeguminossB,  or  the  Compositee,  we  may 
with  some  degree  of  probability,  form  approximative  con- 
clusions regarding  the  number  of  all  the  phanerogamia, 
as  well  as  of  the  species  belonging  to  the  other  families  of 
plants  growing  in  the  country.  The  number  of  the  Cy- 
peroidese  determines  that  of  the  Compositaa,  and  the  number 
of  the  latter  determines  that  of  the  Leguminosee ;  and  these 
estimates,  moreover,  enable  us  to  ascertain  in  what  classes  and 
orders  the  Floras  of  a  country  are  still  incomplete,  teaching 
us  what  harvests  may  still  be  reaped  in  the  respective  families, 
if  we  guard  against  confounding  together  very  different 
systems  of  vegetation. 

The  comparison  of  the  niunerical  proportions  of  families  in 
the  different  zones  which  have  as  yet  been  well  explored,  has 
led  me  to  a  knowledge  of  the  laws  which  determine  the  nu- 
merical increase  or  decrease  of  vegetable  forms  constituting 
a  natural  family,  in  proceeding  from  the  equator  to  the  poles, 
when  compared,  for  instance,  with  the  whole  mass  of  phane- 
rogamia peculiar  to  each  zone.  We  must  here  have  regard 
not  only  to  the  direction,  but  also  to  the  rapidity  or  measure 
of  the  incfease.  We  see  the  denominator  of  the  fraction, 
which  expresses  the  ratio,  increase  or  diminish.  Thus,  for 
instance,  the  beautiful  family  of  the  Leguminosse  diminishes 
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I  proportion  as  it  recedes  from  the  equinoctial  zone  to  the 
orth  pole.  If  we  find  its  ratio  for  the  torrid  zone  (from  0° 
>  10°  of  latitude)  ■^,  we  shall  have  for  the  part  of  the  tem- 
erate  zone  (lying  between  45°  and  52°)  ^,  and  for  the  frigid 
3ne  (between  67°  and  70°  lat.)  only  •^.  The  direction 
allowed  by  the  great  family  of  the  Leguminosse  (viz.,  increase 
>wards  the  equator)  is  also  that  of  the  RubiacesB,  the  Euphor- 
lacesB,  and  especisJly  the  Malvaceae.  On  the  other  hand, 
le  Gramineae  and  the  Juncacese  (the  latter  more  than  the 
rmer),  the  EricesB,  and  Amentaceae,  diminish  towards  the 
•rrid  zone.  The  Compositae,  Labiatce,  Umbelliferae,  and 
ruciferaB,  diminish  from  the  temperate  zone  towards  the  pole 
id  the  equator,  and  the  two  latter  families  most  rapidly  in 
e  direction  of  the  equatorial  region;  whilst  in  the  temperate 
ne  the  Cruciferae  are  three  times  more  abundant  in  Europe 
an  in  the  United  States  of  North  America.  In  Greenland 
e  Labiatae  are  reduced  to  only  one  species,  and  the  Umbel- 
erae  to  two,  while  the  whole  number  of  the  phanerogamia 

II  amounts,  according  to  Homemann,  to  315  species. 

It  must  at  the  same  time  be  observed  that  the  development 
plants  of  different  families,  and  the  distribution  of  their 
ms,  do  not  depend  alone  on  the  geographical,  or  even  on 
3  isothermal  latitude ;  the  quotients  not  being  always  equal 
one  and  the  same  isothermal  line  in  the  temperate  zone,  as 
'  instance  in  the  plains  of  America  and  in  those  of  the  Old 
ntinent.  Within  the  tropics  there  is  a  very  marked  diver- 
se between  America,  the  East  Indies,  and  the  western  coast 
Africa.  The  distribution  of  organic  beings  over  the  surface 
the  earth  does  not  depend  solely  on  the  great  complication 
thermic  and  climatic  relations,  but  also  on  geological  causes 
ich  continue  almost  wholly  imknown  to  us,  since  they  have 
3n  produced  by  the  original  condition  of  liie  earth,  and  by 
astrophes  which  have  not  affected  all  parts  of  our  planet 
lultaneously.  The  large  pachydermata  are  no  longer  found 
the  New  Continent,  while  they  still  exist  under  analogous 
nates  in  Asia  and  Africa.  These  differences,  instead  of 
«ning  us  from  the  investigation  of  the  laws  of  nature, 
luld  rather  stimulate  us  to  study  them  in  aU  their  intricate 
difications. 

The  numerical  lawS  of  families,  the  frequently  striking 
eement  between  the  ratios,  where  the  species  constituting 
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these  ^onilies  are  for  the  most  part  different,  lead  ns  into  that 
tnysterious  obscurity  which  envelopes  everything'  connected 
wkh  the  fixing  of  organic  types  in  the  different  species  of 
Mtimalfi  and  plants,  and  with  all  that  refers  to  formation  and 
develc^Mnent.  I  will  take  as  examples  two  neighbour- 
ii^  countries — ^France  and  Germany — ^which  have  both  been 
long  since  explored.  In  France  many  species  of  Gramines?, 
Umbelliferse,  Cruciferse,  CompositsD,  LegominossB,  and  Labiatae 
are  wanting,  which  are  some  of  the  comnumest  in  Germany, 
and  yet  the  ratxoe  of  these  six  large  families  are  almost  iden- 
tical in  both  countries.  Their  relations,  which  I  here  give, 
are  as  follows : 

Families.  Germany.  Fraaoe. 

Gramin«ie.         ^.  ^..  A  -^  -         -TJ 

UnLbellifj^ne.      .^  .^  -f^  ....  ....         ■j-y' 

xiTQClierflB.  ....  M.*  ±8  ""  ""  *i9* 

Compositfle.        ....  ....  -g-  ....  ....  y 

Legmninosae ....  yt  ****  •••*  TB* 

Labiatse.  ....•  ...  yv  **"  »•*         7Z 

This  correc^ndence  in  the  number  of  species  of  one 
iamily  compaxed  to  the  whole  mass  of  the  phanero- 
gainia  of  Germany  and  France  would  not  exist,  if  the 
absent  German  species  were  not  replaced  in  France  by  other 
types  c^  the  same  families.  Those  who  delifi^ht  in  con- 
j^^res  respecting  the  gradiud  transformation  of  species, 
and  who  regard  the  different  parrots,  peculiar  to  islands 
situated  near  each  other,  as  merely  transformed  species, 
will  ascribe  the  remarkable  uniformity  presented  by  the 
above  numerical  ratios  to  a  migration  of  the  same  species^ 
which  havii^  been  altered  by  climatic  influences,  continuing 
far  thousands  of  years,  appear  to  replace  each  other.  But 
why  have  our  common  Heath,  (CaUuna  vulgaris,)  and  our 
Oaks  not  penetrated  to  the  east  of  the  Ural  Mountains,  and 
passed  from  Europe  to  northern  Asia?  Why  is  there  no 
species  of  the  genus  Rosa  in  the  southern,  and  scarcely  any 
Calceolaria  in  the  northern  hemisphere?  These  are  pointe 
that  cannot  be  explained  by  peculiarities  of  temperature. 
The  present  distribution  of  forms  (fixed  forms  of  oi^anization) 
is  no  more  explained  by  thermal  relations  alone,  than  by  the 


ILLUSISA.TI01I  S  ( 1  d)»      KTTIHXICIX  BltTSIBtTTIOX.      287 

Ljpothesis  of  migratioDfl  of  plants  ladiatiiig  from  certain 
entral  pdnts.  dermal  relatiom  are  scarc^y  sufficient  to 
xplain  the  phenomenon  whj  certain  species  have  fixed  limits 
lejond  which  they  cannot  pass^  eith^  in  the  plains  towards 
he  pole,  or  in  vertical  elevation  on  the  declivities  of  moun- 
UBS.  The  cycle  of  vegetation  of  each  species,  however 
i£ferait  may  be  its  duration,  requires  a  certain  minimnm 
f  temperature  to  enable  it  to  arrive  at  the  full  stage  of  its 
evelopment.*  But  all  tiie  conditions  necessary  to  the 
ustenee  of  a  plant,  either  within  its  natural  E^here  of  dts- 
nbution  or  cultivation — such  as  geographical  distance  from 
tiie  p(de,  and  elevation  of  the  locality — are  rendered  still 
lore  comj^cated  by  the  difficulty  of  determining  the  begin- 
ing  of  the  thermic  cyde  of  vegetation;  by  the  influence 
'hKh  the  unequal  distribntion  of  the  same  quantity  of  heat 
DQong  days  and  ni^ts  succeeding  each  otiiier  in  groups, 
Kcrts  on  the  irritability,  the  progressive  development,  and 
le  whole  vital  process ;  and  lastly,  by  the  secondary  influence 
r  the  hygrometric  and  electric  rektions  of  the  atmosphere. 
My  investigatiops  regarding  the  numerical  laws  of  the  dis- 
ibution  of  vegetable  forms  may,  perhaps,  at  some  future  time, 
3  applied  successfully  to  the  different  classes  of  verte- 
rate  animals.  The  rich  collections  of  the  Museum  d'histoire 
Etturelle  in  the  Jardin  des  Phmtes  at  Paris,  contained  in  1820, 
;  a  rough  estimate,  above  56,000  species  of  phanerogamic  and 
-ypti^amic  plants  in  the  herbariums,  44,000  insects  (proba- 
ly  below  the  actual  munber,  although  they  Were  thus  given 
le  by  Latreille),  2500  species  of  fishes,  700  reptiles,  4000  birds, 
id  500  mammalia.  Europe  possesses  about  80  TnamTnalift, 
}0  birds,  and  30  reptiles ;  there  are,  therefore,  five  times  as 
any  iMrds  as  mammalia  in  the  northern  temperate  zone,  (as 
lere  are  in  Europe  five  times  as  many  Compositse  as  Ameiita-' 
iSR  and  Coniferse,  and  five  times  as  many  LeguminosaB  as 
rchidese  and  Euphorbiaceee).  In  the  southern  temperate 
me  the  ratio  of  die  Mammalia  bears  a  sufficiently  striking 
icord  with  that  of  Birds,  being  as  1  :  4*3.     Birds  (and  rep- 

*  Playfair,  in  the  Tranatzctiona  of  the  HoycU  Soc  o/HdM.,  voL  v. 
\05,  p.  202;  Humboldt,  on  the  sum  total  of  the  thermometric  degrees 
quired  for  the  cycle  of  yegetatkm  of  the  Cereals,  in  M&m.  sur  des 
rites  isdhermes,  p.  96;  Bouasmgaolt,  Economie  ruraU,  t.  ii.  p.  659, 
\S,  667;  and  Alphonse  Decaxuialle«  Sur  Us  cauaea  qui  limitent  lea 
pices  vigitcUea,  lSi7,  p.  8. 
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tiles  even  to  a  greater  extent),  increase  more  than  mammalia  in 
advancing  towards  the  torrid  zone.  We  might  be  disposed 
to  believe,  from  Cuvier's  investigations,  that  this  ratio  was 
different  in  the  earlier  age  of  our  planet,  and  that  the  number 
of  mammalia  that  perished  by  convulsions  of  nature  was  much 
greater  than  that  of  birds.  Latreille  has  shown  the  different 
groups  of  insects  that  increase  in  advancing  towards  the  pole, 
or  towards  the  equator,  and  Illiger  has  indicated  the  native 
places  of  3800  birds,  according  to  the  quarters  of  the  globe; 
— a  far  less  instructive  method  than  if  they  had  been  given 
according  to  zones.  We  may  easily  comprehend  how,  on  a 
given  area,  the  individuals  of  one  class  of  plants  or  animals 
may  limit  each  other's  numbers,  and  how,  after  the  long- 
continued  contests  and  fluctuations  engendered  by  the  re- 
quirements of  nourishment  and  mode  of  life,  a  condition  of 
equilibrium  may  have  been  at  length  established;  but  the 
causes  which  have  determined  their  typical  varieties,  and 
have  circumscribed  the  sphere  of  the  distribution  of  the 
forms  themselves,  no  less  than  the  number  of  individuals  of 
each  form,  are  shrouded  in  that  impenetrable  obscurity  which 
still  conceals  from  our  view  all  that  relates  to  the  beginning 
of  things  and  the  first  appearance  of  organic  life. 

If,  therefore,  as  I  have  already  observed  at  the  beginning  of 
this  illustration,  we  attempt  to  give  an  approximative  estimate 
of  the  numerical  limit  ("  le  nombre  limite"  of  the  French  ma- 
thematicians), below  which  we  cannot  place  the  sum  of  all  the 
phanerogamia  on  the  surface  of  the  earth ;  we  shall  find  that 
the  surest  method  will  be  by  comparing  the  known  ratios  of  the 
&milies  of  plants  with  the  number  of  the  species  contained 
in  our  herbariums,  or  cultivated  in  large  botanical  gardens. 
As  I  have  just  remarked,  the  herbariimis  of  the  Jardin  des 
Plantes  at  Paris  were,  in  1820,  already  estimated  at  56,000 
species.  I  will  not  hazard  a  conjecture  as  to  the  number  that 
may  be  contained  in  the  herbariums  of  England,  but  the  great 
Paris  herbarium,  which  Benjamin  Delessert  with  the  noblest 
disinterestedness  has  given  up  to  free  and  general  use,  was 
estimated,  at  the  time  of  his  death,  to  contain  86,000  species, 
a  number  almost  equal  to  that  which  Lindley,  even  in  1835,* 
regarded  as  the  probable  number  of  all  the  species  existing 
"  on  the  whole  earth.".  Few  herbariums  are  numbered  with 
*  Introduction  to  Botany,  2nd  ed.  p.  504. 
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re,  according  to  a  complete,  severe,  and  methodical  separa* 
m  of  the  different  varieties;  while,  moreover,  we  often  find 
I  inconsiderable  number  of  plants  wanting  in  the  large  so-' 
lied  general  herbariums,  which  are  contained  in  some  of  the 
laller  ones.  Dr.  Klotzsch  estimates  the  whole  number  of 
lanerogamic  plants  in  the  Great  Royal  Herbarium  at 
honeberg,  near  Berlin,  of  which  he  is  curator,  at  74,000 
3cies. 

Loudon's  useful  work  (Hortus  hritannicus)  gives  a  general 
!W  of  the  species  which  now  are  or  recently  have  been,  cul- 
ated  in  English  gardens.  The  edition  of  1832  enume- 
es,  including  indigenous  plants,  exactly  26,660  Phane* 
pamia.  We  must  not  confound  with  this  large  number 
plants  that  either  have  been,  or  still  are,  cmtivated  i^ 
2at  Britain,  "  all  the  living  plants  which  may  simultaneously 
found  in  an  individual  botanic  gai'den.'*  In  this  last 
pect  the  Botanic  Garden  of  Berlin  has  long  been  regarded 
me  of  the  richest  in  Europe.  The  fame  of  its  extriaordi- 
y  riches  rested  formerly  on  a  mere  approximative  estimate 
ts  contents,  and,  as  my  old  Mend  and  feUow-labourer  Pro- 
or  Kimth,  has  very  correctly  remarked,*  "  it  was  only  by 
completion  of  a  systematic  catalogue,  based  on  the  most 
)ful  examination  of  the  species,  that  an  actual  enumeration 
Id  be  undertaken.  This  enumeration  gave  somewhat  more 
1  14,060  species;  and  when  we  deduct  from  these  375 
ivated  ferns,  there  remain  13,685  Phanerogamia,  among 
ch  there  are  1600  Compositse,  1150  LeguminossB,  428 
iataD,  370  UmbeUifersB,  460  Orchidese,  60  Pahns,  and  600 
sses  and  Cyperacese.  If  we  compare  with  these  numbers 
number  of  species  given  in  recent  works,  as,  for  instance, 
ipositee  (according  to  DecandoUe  and  Walpers),  at  about 
'00,  LeguminosaB  8070,  Labiatse  (Bentham)  2190,  Umbel- 
B9  1620,  Grasses  3544,  and  Cyperacese  2000,f  we  shall 
eive  that  the  Botanic  Garden  at  Berlin  cultivates  only 
,  and  -J-  of  the  very  large  families  (Compositse,  Leguminos^, 
Grasses),  and  as  many  as  \  and  \  of  the  already  described 
ies  belonging  to  the  small  families  (Labiatse  and  Umbel- 
b).    If  we  estimate  the  number  of  all  the  different  species 

hianuscript  notice  communicated  to  the  "  Gartenbau- Verein "  in 

1846. 

Cunth^  Enumeratio  Plantarum, 

V 
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of  Phanerogamia  tirrndtanrnm^  culliTated  in  all  the  botanioal 
|[aid«ii8  of  Exirope  at  20,000,  we  shall  find,  as  they  appear  to 
oonstitate  about  the  eighlli  part  of  those  already  described 
and  contained  in  herbariums,  that  tJie  whole  number  of 
^nianerogamia  must  amount  to  nearly  160,000.  This  esti- 
mate need  not  be  regarded  as  too  high,  since  scarcely  the 
hundredth  part  of  many  of  the  larger  feumilies,  as,  for  instance, 
Guttiferae,  Malpighiaceae,  Melastomeae,  Myrtacese,  and  Ra- 
Inaoeed,  belong  to  our  gardens/'  If  we  take  the  number 
{26,660  species),  given  in  Loudon's  ^  Hortus  Britannicus,'^ 
as  the  basis,  we  eliall  find,  from  the  well-^irounded  smes 
of  inferences  drawn  by  Professor  Kunth,  and  which  I  borrow 
from  his  manuscript  notice  above  referred  to,  that  the  esti- 
mate of  160,000  Will  increase  to  213,000  species;  and 
even  this  is  still  very  moderate,  since  Heynhold,  in  his 
'*' Nomendator  botanicus  hortensis"  (1846),  estimates  tiie 
Bpecies  of  Phanerogamia  already  cultivated  at  35,600.  On 
iae  whole,  therefore,— ^md  the  conclusion  is,  at  firat  sight, 
BufficieifCly  striking, — the  number  of  species  c^  Phanerogamia 
:at  present  known  by  cultivation  in  gardens,  by  descriptions, 
und  in  herbariums,  is  almost  greater  than  t^at  of  known 
insects.  According  to  Hie  average  estimates  of  several  of 
the  most  distinguished  entomologists,  whose  opinion  I  have 
been  able  to  obtain,  the  number  of  insects  at  present  described, 
^r  contained  in  collections  without  being  described,  may  be 
stated  as  between  150,000  and  170,000  species.  The  .rich 
Election  at  Berlin  contains  fully  90,000,  among  which  l^iere 
are  about  32,000  beetles.  Travellers  have  collected  an  im- 
mense quantity  of  plants  in  remote  regions,  without  bring- 
ing with  them  the  insects  living  upon  them,  or  in  the  neigh- 
bourhood. If,  however,  we  limit  these  numerical  estimates 
to  B  definite  portion  of  the  earth's  sur&ce  that  has  been  the 
best  explored  in  regard  to  its  plants  and  insects,  as,  for 
instance,  Europe,  we  find  the  ratio  between  the  vital  forms 
of  Phanerogamic  plants  and  those  of  insects  changed  to  such 
a  degree,  that  while  Europe  coimts  scarcely  7000  or  8000 
Phanerogamia,  more  than  three  times  that  number  of  Euro- 
pean insects  are  at  present  known.  According  to  the  interest- 
mg  contributions  of  my  friend  Dohm  in  Stettin,  more  than 
8700  insects  have  already  been  collected  from  the  ridi  fluaiA 
of  the  neighbourhood,  and  yet  there  are  still  many  Micro- 
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lidoptera  wanting;  while  the  number  of  Pbanerogamia 
od  lliere  scaicely  exceeds  1000.  The  Insect-fauna  of  Great 
tain  is  estimated  at  11,600.  Such  a  ptcponderance  df 
mal  forms  will  appear  less  surprising  when  we  remember 
t  several  of  the  large  classes  of  insects  live  only  on.  animal 
Nstances,  whilst  others  subsist  <m  agamic  plants  (Fnnei), 
L  even  on  those  which  are  sobterraneaa.  IVwnbjx  Pmi, 
I  Pine  Spider,  the  most  destruotiye  oi  all  fsrest-inseets, 
nfested,  according  to  Bataeborg,  bj  no  less  than  thirtj-fire 
mtieal  IchaeumonidsB. 
rhese  oonsideratiiHis  have  led  us  to  ihe  proportion  bome 

the  namber  of  species  growing  in  gardens  to  the  gross 
oaber  of  those  already  described  and  presented  in  herba- 
ma;  it  now  remains  for  us  to  consider  the  proportion  of 
i  latter  to  the  conjectural  number  of  speeies  existing  on 
$  whole  earth,  or,  in  other  words,  to  test  their  minimum 

tbe  relative  numbers  of  the  different  fiuniHes — •.«.  by 
liMe  muUipkt.  A  test  of  this  kind  gives,  however,  such 
r  results  lor  the  lower  amount,  as  plainly  to  show  that  even 

die  large  fsmiliew,  which  appear  to  have  been  the  most 
ikingly  enriched  in  recent  times  by  the  researdies  of  descrip- 
'e  botanists,  our  knowledge  is  still  limited  to  a  very  small 
rtion  of  the  treasure  actually  existing.  The  Repertorkan  of 
alpers  which  completes  Decandolle*s  Prodromm  of  1825  to 
46,  gives  8068  species  of  the  family  of  the  L^uminosie. 
e  may  assume  the  mean  ratio  to  be  -/f ;  dnce  it  is  -^ 

the  tropical  aone,  -^  in  the  middle  temperate  zone,  and 
P  in  the  oold  northern  cone.  The  deterUted  Leguminosee 
3uld  therefore  only  lead  us  to  assume  that  there  were 
i9,400  qiecies  of  Phanerogamia  existing  on  the  earth, 
ba:eas  the  Composits,  as  already  shewn,  testify  to  the 
istence  of  more  than  160,000  known  Phanerogamia,  t.  e. 
€ki  as  have  been  described  or  ai«e  contained  in  herbariimis. 
iiis  discrepancy  is  instructive,  and  wiU  be  ^xrther  elucidated 
r  the  following  analogous  considerations. 

The  larger  number  of  the  Compositee,  of  which  LinneBus 
lew  only  785  species,  and  which  have  now  increased 
12,000,  appear  to  belong  to  the  Old  Continent.  At 
Etst  DecandoUe  described  only  3590  American,  while  he 
timated  the  European,  Asiatic,  and  AMcan  species  at 
)93.     This    abundance   of   Composite   in   our    v^etaUe 

tj2 
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systems   is   howeTer  deceptive,   and  only  apparently  con- 
siderable;  for  the  quotient  of  this  family  (which  within  the 
tropical  zone  is  y^,  in  the  temperate  zone  ■}-,  and  in  the 
frigid  zone  -^)  shows  that  more  species  of  Composited  than 
of  Leg\miinos8B  have  hitherto  eluded  the  diligent  research 
of  travellers;  for  even  when  multiplied  by  12  we  only  obtain 
the  improbably  small  number  of  144,000  for  the  sum  total  of 
the  Phanerogamia!     The  families  of  the  Grasses  and  of  the 
Cyperaceae  give  still  lower  results,  because  a  proportionally 
smaller  number  of  species  have  been  described  and  collected. 
We  need  only  cast  a  glance  at  the  map  of  South  America^  tuid 
remember  that  the  vast  extent  of  country  occupied  by  the 
grassy  plains  of  Venezuela  the  Apure  and  the  Meta,  as  well  as 
to  the  south  of  the  woody  region  of  the  Amazon,  in  Chaco,  in 
Eastern  Tucuman,  and  in  the  Pampas  of  Buenos  Ayres  and 
Patagonia,  has  either  been  very  imperfectly  or  not  at  all 
explored  in  relation  to  botany.     Northern  and  Central  Asia 
present  an  almost  equally  extensive  territory  occupied  by 
steppes;  but  here  a  larger  proportion  of  dicotyledonous  plants 
is  intermixed  with  the  GraminesB.      If  we  had  sufficient 
groimds  for  believing  that  one -half  of  all  the  phanerogamic 
plants  existing  on  the  surface  of  the  earth  are  known,  and 
if  we  estimate  this  niunber  at  only  160,000  or  at  213,000 
known  species ;  we  must  give  to  the  family  of  grasses,  whose 
general  ratio  appears  to  be  -^,  in  the  former  case  at  least 
26,000,  and  in  the  latter  35,000  different  species,  of  which  in 
the  first  case  -J-,  and  in  the  second  -^j^  are  known. 

The  following  considerations  oppose  the  hypothesis  that  we 
are  already  acquainted  with  half  the  Phanerogamia  on  the 
earth's  surfiice.  Several  thousand  species  of  Monocotyledons 
and  Dicotyledons,  and  among  them  lofty  arborescent  forms, 
have  recently  been  discovered  (I  would  remind  the  reader 
of  my  own  expedition)  in  districts  of  a  very  large  extent, 
which  had  already  been  explored  by  distinguished  bota- 
nists. Yet  that  portion  of  the  great  continents  which  has 
never  been  visited  by  botanical  observers  far  exceeds  the 
extent  of  the  parts  even  superficially  traversed.  The  greatest 
variety  of  phanerogamic  vegetation,  t.  e,  the  greatest  number 
of  species  on  an  equal  area,  is  to  be  met  with  in  the  tropical 
or  sub-tropical  zones.  It  is  therefore  the  more  important  to 
bear  in  mind  that  we  are  almost  wholly  unacquainted,  north  of 
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e  equator,  in  the  New  Continent,  with  the  floras  of  Oaxaca, 
icatan,  Guatimala,  Nicaragua,  the  Isthmus  of  Panama*  the 
loco,  Antioquia,  and  the  Province  de  los  Pastes;  while 
nth  of  the  equator,  we  are  equally  ignorant  of  the  floras 
the  boundless  forest-region   between  the  Ucayale,   the 

0  de  la  Madura,  and  the  Toncantin  (three  mighty  tribu* 
ies  of  the  Amazon),  as  well  as  of  those  of  Paraguay  and 
i  Proyince  de  las  Missiones.     In  Africa,  we  know  nothing 

the  vegetation  of  the  whole  of  the  interior,  between 
^  north  and  20°  south  lat. ;  and  in  Asia  we  are  unac- 
Eiinted  with  the  floras  of  the  south  and  south-east  of 
abia,  where  the  highlands  rise  to  an  elevation  of  6400 
t ;  as  also  with  the  floras  between  the  Thian-schan,  the 
en-Lun,   and  the   Himalaya;    those  of  Western   China; 

1  those  of  the  great  portion  of  the  countries  beyond  the 
nges.  Still  more  imknown  to  botanists  are  the  interior 
tions  of  Borneo  and  New  Guinea,  and  of  some  districts 
Australia.  Further  to  the  south  the  number  of  the 
cies  decreases  in  a  most  remarkable  manner,  as  Joseph 
oker  has  ably  shown,  from  his  own  observation,  in  his 
tarctic  Flora.  The  three  islands  which  constitute  New 
kland  extend  from  34^°  to  47j^°  of  latitude,  and  as  they  have 
ides  snow-crowned  mountains  more  than  8850  feet  in  height, 
y  must  exhibit  considerable  diflerences  of  climate.  The  most 
them  island  has  been  explored  with  tolerable  accuracy 
n  the  time  of  Banks  and  Solander's  voyage  (with  Capt. 
»k),  to  the  visits  of  Lesson,  the  brothers  Cunningham,  and 
enso ;  and  yet  in  more  than  seventy  years,  the  number  of 
merogamia  with  which  we  have  become  acquainted  is 
)w  700.*  This  paucity  of  vegetable  species  corresponds 
li  the  paucity  of  animal  forms.  Dr.  Joseph  Hooker  has 
srved  that  >^  Iceland,  proverbially  barren  as  it  is,  and  upon 
ch  no  tree,  save  a  few  stunted  birches,  is  to  be  found,  pos* 
es  five  times  as  many  flowering  plants  as  Lord  Auckland*s 
up  and  Campbell's  Islands  together,  although  these  are 
ated  at  from  8°  to  10°  nearer  the  equatoi;  in  the  southern 
lisphere.  The  antarctic  flora  is  at  once  characterised  by 
brmity  and  great  luxuriance  of  vegetation,  which  is  attri- 
ible  to  the  iifiuence  exerted  by  an  uninterruptedly  cool  and 
lid  climate.  In  Southern  Chili,  Patagonia,  and  Tierra  del 
limest  Dieffenbftch,  Travels  in  New  Zealand,  1843,  vol.  L  p.  41ft. 
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Fuego  (from  45°  to  56°  lat.)  this  uniformity  is  strikingly  mani- 
fested on  the  motmtains  and  their  declivities  no  less  than  in  the 
plains.  How  great  is  the  difPerence  of  species  when  we  compare 
the  flora  of  the  south  of  France,  in  the  same  latitude  as  the 
Chonos  Islands  off  the  coast  of  Chili,  with  the  Scottish  flora 
of  Argyleshire,  in  the  parallel  of  Cape  Horn.  In  the 
southern  hemisphere  the  same  types  of  vegetaticm  pasa 
through  many  degrees  of  latitude.  In  the  regions  near  the 
north  pole  ten  flowering  plants  have  be&i  collected  on 
Walden  Island  (80|°  north  lat.),  while  there  is  scarcely  a 
solitary  grass  to  be  met  with  in  the  South  Shetland  Islands, 
although  situated  63°  south  latitude."*  These  considera- 
tions on  the  distribution  of  plants  prove  that  the  great  mass 
of  the  still  unobserved,  imcollected,  and  imdescribed  phanero- 
gamia  belong  to  the  tropical  mne,  and  to  the  cont^pioas 
regions  extending  from  twelve  to  fifteen  d^rees  from  it. 

I  have  deemed  it  not  unimportant  to  draw  attention  to 
the  imperfect  state  of  our  knowledge  in  this  slightly  col- 
tivated  department  of  numerical  botany,  and  to  treat  audi 
questions  in  a  more  definite  manner  than  has  hitherto  been 
possible.  In  all  conjectures  regarding  relative  numbers,  we 
must  first  examine  t^e  practicability  of  obtaining  the  lowest 
Umit;  as  in  the  question,  of  which  I  have  treated  elsewhere, 
regarding  the  ratio  of  the  gold  and  silver  coined  to  the 
quantity  of  the  precious  metals  existing  in  a  wrought  sUte; 
or  as  in  the  question  of  how  many  stars,  from  the  tenth  to 
the  twelfth  magnitude,  are  scattered  over  the  heavens,  and 
how  many  of  the  smallest  telescopic  stars  may  be  contained 
in  the  Milky  WayPf  It  is  an  established  &ct,  that  if  it 
were  possible  to  ascertain  compieiely  by  observation  the 
number  of  species  of  the  large  phanerogamic  fiimilies,  we 
should  at  ^e  same  time  obtain  an  approximate  knowledge  (^ 
the  sum-total  of  all  the  phanerogamia  <hi  the  surface  of  the 
earth  (that  is,  the  numbers  included  in  every  &mily).  The 
more  ^erelbre  we  are  enabkd,  by  the  progressive  exploration 
of  imknown  districts,  gradually  to  determine  the  number  of 
species  belonging  to  any  one  great  family,  the  higher  will  be 
the  gradual  rise  of  the  lowest  limit,  and  the  nearer  we  shall 

*  Joseph  Hooker,  Flora  AfUardiai,  pp.  73 — 75. 
i*  Siriohn  Herschel^  BestUts  o/Attron,  Observ.  cU  the  Cape  (^Ocod 
Sepe,  1847,  p.  381. 


ILLTJSTSATIONS   (14).      ATM087HEXIC   HEIGHT.       295 

ive  at  the  solution  of  a  great  numerical  rital  problem,  since 
3  forms,  in  accordance  with  still  unexplained  laws  of  wu* 
raal  organism,  reciprocally  limit  each  other.  But  ia  the 
jnber  of  the  organisms  a  constant  number }  Do  not  new 
getable  forms  spring  from  the  ground  after  long  interval»of 
ne,  whilst  others  become  more  and  more  rare,  and  finally 
sappear?  Geology  confirms  the  latter  part  of  this  question 
'  means  of  the  historical  memorials  of  ancient  terrestrial 
e.  *'  In  the  primitive  world,''  to  use  the  expression  of  the 
tellectual  Link,*  *'  elements  remote  from  each  other  blend 
gether  in  wondrous  forms,  indicating,  as  it  were,  a  higher 
^gree  of  development  and  articidation  in  a  future  period  of 
e  world." 

4)  p.  222— ''Whether  the  height  of  the  aerial  oeetm  and  its 
pressure  have  abaof^  hem  the  same,** 

The  pressure  of  the  atmosphere  has  a  decided  influence  on 
e  form  and  life  of  plants.  This  life,  owing  to  the  fiilness 
id  abundance  of  the  leafy  organs  provided  with  interstitial 
)enings,  is  principally  directed  outwards.  Plants  mainly  live 
I  and  througn  their  surfaces,  and  hence  their  dependence  on  the 
mrounding  medium.  Animals  are  more  dependant  on  intertuA 
imuli ;  they  generate  and  maintain  their  own  temperature^ 
sriving  from  muscular  movements  their  electric  currents, 
id  the  chemical  vital  processes  which  arise  fh)m  and  re-act 
pon  those  currents.  A  kind  of  cutaneous  respiration  eon- 
itutes  an  active  vital  function  of  plants,  and  depends,  so 
ir  as  it  is  an  evaporation,  inhalation,  and  exhalation  of 
uids,  on  atmospheric  pressure.  Hence  Alpine  plants  are 
lore  aromatic  and  hirsute  than  others,  and  more  amply 
rovided  with  numerous  exhalants.f  Zoonomio  experiments 
3ach  us,  as  I  have  shown  in  another  work,  that  oi^ans  arc 
lore  abundant  and  more  perfectly  developed  in  proportion  to 
tie  facility  with  which  their  fimctionai  requirements  are 
alfiQed.  The  disturbance  occasioned  in  the  respiration  of 
beir  external  inteeuments,  by  increased  barometric  pressure, 
enders  it,  as  I  have  elsewhere  shewn,  very  difficult  to 
Qpine  plants  to  thrive  in  the  plain. 

*  Ahhandl,  der  AJsad,  der  Wise,  zu  Berlin  am  dem  J.  1846, 8.  WU 
+  See  my  work,  Ueber  die  gereizte  Muakel-und  N&rvei^aseTf  bd.  ii. 
.  142—145. 
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Whether  the  aerial  ocean  surrounding  the  earth  has  always 
exerted  the  same  mean  pressure  is  a  question  wholly  unde- 
cided. We  do  not  even  know  for  certain  whether  the  mean 
barometric  height  has  remained  the  same  during  a  hundred 
years  at  any  one  given  spot.  According  to  the  observations 
of  Poleni  and  Toaldo,  this  pressure  appeared  variable.  Doubts 
were  long  entertained  regarding  the  accuracy  of  these  views, 
but  the  more  recent  investigations  of  the  astronomer  Carlini 
render  it  almost  probable  that  in  Milan  the  mean  barometric 
pressure  is  on  the  decrease.  Perhaps  the  phenomenon  is  very 
local,  and  dependent  on  periodic  variations  in  descending 
currents  of  air. 

(15)  p.  223-^"Pa/m«." 

It  is  remarkable,  that  of  this  majestic  form  of  plants—- 
the  Palms — some  of  which  rise  to  more  than  twice  the  height  of 
the  Royal  Palace  at  Berlin,  and  which  the  Indian,  Amarasinha, 
has  very  characteristically  called  "  kings  among  grasses,"-— 
«nly  fifteen  species  had  been  described  up  to  the  time  of  the 
death  of  Linnaeus.  The  Peruvian  travellers,  Huiz  and  Pavon, 
added  only  eight;  whilst  Bonpland  and  myself,  traversuig 
a  greater  extent  of  coimtry,  from  12''  south  lat.  to  21°  north, 
lat.,  described  twenty  new  species,  and  distinguished  as  many- 
more  which  we  named,  without  however  being  able  to  procure 
their  blossoias  in  a  perfect  state.*  At  present  (forty-four 
years  after  my  return  from  Mexico)  more  than  440  species  of 

Salms,  from  both  continents,  have  already  been  scientificaUy 
escribed,  including  the  East  Indian  species  arranged  by 
Griffith.  The  "  Enumeratio  Plantarum  "  of  my  friend  Kunth, 
which  appeared  in  1841,  contains  no  fewer  than  356  species. 

The  very  few  palms  belonging,  like  our  Coniferse,  Quer- 
cinese,  and  Betulinese,  to  social  plants,  are  the  Mauritian 
Pahn  {Mauritia  flexuosa\  and  the  two  species  of  ChamsDrops, 
of  which  the  Chamserops  humilis  covers  whole  tracts  of  land 
at  the  estuary  of  the  Ebro  and  in  Valencia,  while  the  other, 
Chamserops  Mocini,  which  we  discovered  on  the  Mexican 
shore  of  the  Pacific,  is  entirely  without  prickles.  In  the  same 
manner  as  there  are  some  species  of  palms,  including  Cocos 
and  Chamserops,  which  are  peculiar  to  sea-coasts,  so  also  is 
ikere  a  certain  group  of  Alpine  palms  belonging  to  the  region 

•  Humboldt,  De  dtstribviiane  geographica  Plantarum,  pp.  225-283. 
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the  tropics,  which,  if  I  mistake  not,  was  wholly  unknown 
ore  my  South  American  journey.  Almost  all  these  species 
the  palm  family  grow  in  plains  and  in  a  mean  temperature 
Bl°.5  and  86°  Falir.,  seldom  advancing  higher  up  tiie  sides 
the  Andes  than  to  1900  feet.  The  beautiful  wax  palm 
n-oxylon  andicola),  the  Palmetto  of  Azufral  at  the  Pass  of 
indiu,  (Oreodoxa  friffida),  and  the  reed- like  Kunthia  mon- 
a  {Cana  de  la  Vibora)  of  Pasto,  all  flourish  at  elevations 
ying  from  6400  to  9600  feet  above  the  level  of  the  sea," 
ere  the  thermometer  frequently  sinks  in  the  night  to  42^.8 
[  45°. 5  Fahr.,  and  the  mean  temperature  is  scarcely  57° 
ir.  These  Alpine  palms  are  interspersed  with  nut-trees, 
r-leaved  species  of  Podocarpus,  and  oaks,  {Quercus  ffrana- 
tis).  I  have  determined,  by  accurate  barometric  measure- 
its,  the  upper  and  lower  limits  of  the  wax  palm.  We 
an  to  observe  it  first  on  the  eastern  declivity  of  the  Cor- 
eras  of  Quindiu,  at  an  elevation  of  7929  feet,  from  whence 
ascended  to  the  Garita  del  Paramo,  and  Los  Yolca* 
;os,  as  high  as  about  9700  feet.  The  distinguished  botanist, 
1  Jos4  Caldas,  who  was  long  our  companion  in  the  moun- 
ts of  Kew  Granada,  and  who  fell  a  victim  to  Spanish  party 
red,  found,  many  years  after  my  departure  from  the 
Qtry,  three  species  of  palms  in  the  Paramo  de  Guanacos, 
he  immediate  vicinity  of  the  limit  of  perpetual  snow,  and 
•efore,  probably  at  an  elevation  of  nearly  14,000  feet.* 
n  beyond  the  tropical  region  (in  lat.  28°),  ChamsBropS 
rtianaf  rises  on  tiie  advanced  spurs  of  the  Himalaya 
^e  to  a  height  of  5000  feet. 

V'hen  we  consider  the  extreme  geographical  and,  conse- 
ntly,  also  the  climatic  limits  of  palms  at  spots  which  are  but 
e  elevated  above  the  level  of  tiie  sea,  we  find  that  some 
as  (the  Date  Palm,  Chanusrops  humilts,  Ch.  palmetto,  and 
va  sapida  of  New  Zealand,)  advance  far  within  the  tem- 
ite  zone  of  both  hemispheres,  to  districts  where  the  mean 
ual  temperature  scarcely  reaches  from  57°  to  60°  Fahr.  If 
form  a  progressive  scale  of  cultivated  plants  in  accordance 
1  the  different  degrees  of  heat  they  require,  and  begin 
!i  the  maximum,  we  have  Cacao,  Indigo,  Bananas,  Coffee, 
ton.  Date  Palms,  Orange  and  Lemon  trees,  Olives,  Spanish 

SemanarioM  Santa  F6  de  Bogotd,  1809,  No.  21,  p.  163« 
WalUch,  PkmUB  asiaticce,  vol  in.  t«b.  211. 
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CShesnuts,  and  \iiies.  In  Europe,  Date  Palms,  logether  with 
CkmrnBETops  humilis,  grow  in  the  pajrallels  of  43^°  and  44% 
as»  for  insttnce,  on  tite  Qenoese  Rivera  del  Ponente,  near 
Bordig^iera,  between  Monaco  and  San  Stefano,  where  there  i» 
a  palm  grove,  numbering  more  than  4000  trees ;  also  in, Dal* 
matia,  near  Spalatro.  It  is  remarkable  that  the  Chamerops 
humilis  is  of  frequent  occuirence  in  the  neighbourhood  of  Nice 
and  in  Sardinia,  whilst  it  is  not  found  in  the  Island  c^  Corsica, 
lying  between  the  two.  In  the  New  Continent,  the  ChamsBrops 
palmetto,  which  is  sometimes  more  than  40  feet  high^  does  not 
advance  further  north  than  34°;  a  circumstance  Siat  may  be 
explained  by  the  inflection  of  the  isothermal  lines.  In  the 
southern  hemisphere^  Robert  Brown*  found  that  palms,  of 
which  there  are  only  very  few  (six  or  seven)  i^ieeies,  advance 
as  far  as  34*^in  New  Holiand ;  while  Sir  Joseph  Banks  saw  an 
Areca,  in  New  Zealand,  as  &r  as  38°.  Africa,  which,  contrary 
to  the  ancient  and  still  extensively  diflused  opinion,  is  poor  in 
species  of  palms,  exhibits  only  one  palm  {Hypluene  coriaeea) 
which  advances  south  of  the  equator,  only  as  far  as  Port 
Natal,  in  S0°  lat.  The  continent  of  South  America  presents 
almost  the  same  limits.  East  of  the  chain  of  the  Andes,  in  the 
Pampas  of  Buenos  Ayres,  and  in  the  Cis-Plata  province, 
palms  extend,  accwding  to  Anguste  de  St.-Hilaire,f  as  iiur  as 
84°  and  35°.  The  Coco  de  Chile,  (our  Jubsoa  i^ctabilis?),  ike 
only  species  of  palm  indigenous  in  Chili,  advances  on  the 
western  side  of  ^e  diain  of  the  Andes,  according  to  Claude 
Qay,|  to  an  equal  latitude,  viz.,  to  the  Rio  Maule. 

I  will  here  subjoin  the  aphoristic  observations  which,  in 
Mardi,  IBOl,  I  noted  down  while  on  board  ship,  at  the 
moment  we  were  leaving  the  palm  region  surrounding  the 
mouth  of  the  Rio  Sinu,  west  of  Darien,  and  were  setting  sail 
fox  Cartagena  de  Indias. 

"  In  the  space  of  two  years,  we  have  seen  as  many  as 
27  different  species  of  palms  in  South  America.  How  many 
then  must  have  be^a  observed  by  Commerson,  Thunbeig, 
Banks,  Solander,  the  two  Forsters,  Adanson,  and  Sonnerat,  on 
their  extensive  travels!  Yet,  at  the  moment  I  am  writing, 
our  vegetable  systems  recognise  scarcely  more  than  from 

*  Chnertd  remarks  on  the  Botany  of  Terra  AustraZis,  p.  45. 

t  Voyctge  au  Br€9i3L,  p.  60. 

t  Compare  also  Darwin^  Journal,  Ed.  of  1845,  pp.  ^i,  i5^. 
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irteen  to  eigHteen  methodically  described  species  of  pabns. 
e  difficulties  of  reaching  and  procnxing  the  blossoms  of 
[ms  are,*  in  &ct,  greater  than  can  well  be  conceived; 
i,  in  our  own  case,  we  were  mad'e  peenfiarly  sensible 

this  in   consequence    of  omr  having    directed   our   at- 
rtion  especially  to  pahns,  grasses,  cyperacefls,  juncaceflfr, 
^togamia,  and  numerous  other  subjects  hitherto  miueh 
fleeted.     Most  of  the  pahns  flowor  only  once  a  year, 
i  Ihis  period  near  the  equator  is  generally  about  the 
oiths  of  January  and  February.     How  few  travellers  are 
ely  to  be  in  Ihe  region  of  palms  precisely  during  this 
ison !    The  period  of  blossoming  of  particular  trees  is  often 
lited  to  a  Ibw  days,  and  the  tn^veUer  commonly  finds,  on 
I  arrival  in  the  region  of  palms,  that  the  blossoms  have 
)sed  away,  and  that  the  trees  present  only  fruetified  ovaries 
i  no  male  flowers.     In  an  area  of  32,000  square  mile8» 
are  are  often  not  more  than  three  or  four  species  of  palms 
be  found.     Who  can  possibly,  during  the  brief  period  of 
wering,  simultaneously  visit  the  various  pahn  reeions  near 
3  Missions  on  the  Rio  Caroni,  in  the  Morichales  at  the 
mth  of  the  Orinoco,  in  the  valley  of  Caura  and  Erevato, 

the  banks  of  the  Atabapo  and  the  Bio  Negro,  and  on  the 
divity  of  the  Duida?  There  is,  moreover,  great  difficulty 
len  the  trees  grow  in  thick  woods  or  on  swampy  shores  (as 

the  Temi  and  Tuamini),  in  reaching  the  blossoms,  which 
e  often  suspended  from  stems  formidaldy  armed  with  huge 
oms,  and  rising  to  a  height  of  between  60  and  70  feet.  They 
lo  contemplate  distant  travels  from  Europe  for  the  purpose 
investigating  subjects  of  natural  history,  picture  to  them* 
Lves  visions  of  efficient  shears  and  curved  knives  attached 

poles,  ready  for  securing  anything  that  comes  in  their  way ; 
id  of  boys  who,  obedient  to  their  mandates,  are  prepared^ 
Lth  a  coiti  attached  to  their  feet,  to  cUmb  the  loftiest  trees! 
nfortunately^  scarcely  any  of  these  visions  are  ever  realised; 
hile  the  flowers  are  almost  unattaiaaUe,  owing  to  the  great 
dght  at  which  they  grow.  In  the  missionary  settlements  €ji 
e  river  net-work  of  Ghiiana,  the  stranger  finds  himself 
Qongst  Indians,  who,  rendered  rich  and  independent  by  their 
>athy,  their  poverty,  and  their  barbarism,  cannot  be  induced 
ther  by  money  or  presents  to  deviate  three  steps  from  the 
gular  path,  supposing  one  to  exist.    This  stubborn  indifPer* 
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ence  of  the  natires  proTokes  the  European  so  much  the  more, 
teoxn.  his  being  continually  a  witness  of  the  inconceivable 
agility  with  wUch  they  will  climb  any  height  when  prompted 
by  their  own  inclination,  as,  for  instance,  in  the  pursuit  of  a 
parrot,  an  iguana,  or  a  monkey,  which,  wounded  by  their 
arrows,  saves  itself  from  faUing  by  its  prehensile  tail.     In  the 
month  of  January  the  stems  of  the  Palma  Real^  our  Oreo^ 
doxa  Regia^  were  covered  with  snow-white  blossoms,  in  all 
the  most  frequented  thorough&res  of  the  Havannah,  and  in 
the  immediate  vicinity  of  the  city;  but,  although  we  offered, 
for  several  days  running,  a  couple  of  piastres  for  a  single 
spadix  of  the  hermaphrodite  blossoms  to  every  negro  boy 
we  met  in  the  streets  of  Begla  and  Guanavacoa,  it  was  in 
Tain,  for,  in  the  tropics,  no  free  man  will  ever  undertake 
any  labour  attended  by  fatigue  imless  he  is  compelled  to  do 
80  by  imperative  necessity !    The  botanists  and  painters  of  the 
Royal  Spanish  Conmiission  of  Natural  History  under  Count 
Don  Jaruco  y  Mopox  (Estevez,  Boldo,  Guio,  Echeveria),  con- 
fessed to  us  that,  for  several  years,  they  had  been  unable  to 
examine  these  blossoms,  owing  to  the  absolute  impossibility 
of  obtaining  them. 

"After  this  statement  of  the  difficulties  attending  their 
acquisition,  the  fitct  of  our  being  only  able,  in  the  course  of 
two  years,  systematically  to  describe  twelve  species  of  palms, 
although  we  had  discovered  twenty  species,  may  be  imdcr^ 
stood;  but  I  confess  it  would  hardly  have  been  credible  to  me 
before  I  left  Europe.  How  interesting  a  work  might  be 
written  on  palms  by  a  traveller,  who  could  exclusively  devote 
himself  to  the  delineation,  in  their  natural  size,  of  the  spathe, 
spadix,  inflorescence  and  fruits!"  (Thus  I  wrote  many  years 
before  the  Brazilian  travels  of  Martins  and  Spix,  and  the 
appearance  of  the  admirable  work  on  Palms  by  the  former.) 

*^  There  is  much  sameness  in  the  form  of  the  leaves,  which 
are  either  featheiy  (pinnata),  or  fanlike  (palmo-digitata) ;  the 
leaf-stalk  (petiolus)  is  either  without  thorns  or  is  sharply  ser- 
rated {serratO'^pinosui),  The  leaf-form  of  Caryota  urens  and 
Martinezia  caryotifolia,  which  we  saw  on  the  banks  of  the 
Orinoco  and  the  Atabapo,  and  subsequently  in  the  Andes,  at 
the  pass  of  Quindiu,  as  high  as  3200  feet  above  the  level  of 
the  sea,  is  almost  as  peculiar  among  palms  as  is  the  leaf-form 
of  the  Gingko  among  trees.    The  habitus  and  ohysiognomy  of 
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ms  ai*e  expressive  of  a  grandeur  of  character  which  it  is 
icult  to  describe  in  words,  llie  stem  (caudex)  is  simple, 
L  yery  rarely  divided  into  branches  after  the  manner  of  the 
icsBna,  as  in  Cucifera  thebaica  (the  Doom  Pahn),  and  in 
phaBne  coriacea.  It  is  sometimes  disproportionately  thick, 
in  Corozo  del  Sinu,  our  Alfonsia  oleifera ;  of  a  reed-like 
[)leness,  as  in  Piritu,  {Kunthia  monUma),  and  the  Mexican 
ypha  nana;  of  a  somewhat  fork-like  and  protuberant  form 
'^ards  the  lower  part,  as  in  Cocos ;  sometimes  smooth  and 
letimes  scaly,  as  in  the  Palma  de  Coyija6  de  Sombrero,  in 
Llanos ;  or,  lastly,  prickly,  as  in  Corozo  de  Cumana  and 
canilla  de  Caripe,  having  the  thorns  very  regularly  arranged 
concentric  rings. 

!)haracteristic  differences  also  manifest  themselves  in  the 
ts,  which,  in  some  cases,  project  about  a  foot  or  a  foot  and 
alf  from  the  ground,  raising  the  stem  on  a  scaffolding,  as 
rere,  or  coiled  round  it  in  a  padded-like  roll.     I  have  seen 
erras  and  even  very  small  monkeys  pass  under  the  scaffold- 
formed  by  the  roots  of  the  Caryota.     Occasionally  the 
n  is  swollen  only  in  the  middle,  being  smaller  above  and 
)w,  as  in  the  Palma  Ileal  of  the  island  of  Cuba.      The 
en  of  the  leaves  is  either  dark  and  shining,  as  in  Mauritia 
OS,  or  of  a  silvery  white  on  the  under  side,  as  in  the  slender 
palm,  Corypha  Miraguama,  which  we  saw  in  the  harbour 
Trinidad  de  Cuba.     Sometimes  the  middle  of  the  fan-like 
'  is  adorned  with  concentric  yellow  and  blue  stripes,  in  the 
iner  of  a  peacock's  tail,  as  m  the  prickly  Mauritia,  which 
ipland  discovered  on  the  Ilio  Atabapo. 
The  direction  of  the  leaves  is  a  no  less  important  charac- 
stic  than  their  form  and  colour.     The  leaflets  (foliola)  are 
er  ranged  in  a  comb-like  manner  close  to  one  another, 
1  a  stiff  parenchyma  (as  in  Cocos  Phoenix),  to  which  they 
the  beautiful  reflections  of  solar  light  that  play  over  the 
iace  of  the  leaves,  which  shine  with  a  brilliant  verdure  in 
OS,  and  with  a  fainter  and  ashy-coloured  hue  in  the  date- 
[1 ;  or  sometimes  the  foliage  assumes  a  reed-like  appear- 
^  having  a  thinner  and  more  flexible  texture,  and  being 
ed  near  the  extremity  (as  in  Jagua,  Palma  Peal  del  Sinu, 
ma  Real  de  Cuba,  and  Piritu  del  Orinoco),     This  direction 
le  leaves,  together  with  the  lofty  stem,  gives  to  the  palms 
r  character  of  high  majesty.     It  is  a  characteristic  of  the 
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pliysiogiiomical  beaaty  of  the  palm  that  its  leaves  are  directed 
aspiringly  apwards  throughoat  the  whole  period  of  its  dura- 
tioa.  (and  not  only  in  the  youth  of  the  tree,  as  is  the  case  with 
the  Date-Pabn,  which  is  the  only  one  introduced  into  Europe.) 
The  more  acute  the  angle  made  by  the  leaves  with  the  upper 
part  of  the  stem  (that  is,  the  nearer  they  approach  the  perpai- 
dicular,)  the  grander  and  nobler  is  tiie  form  of  the  tree. 
How  difEerent  is  the  ai^iect  of  the  pendent  leaves  of  the  Paima 
d^  Cofoija  del  Orwooo  y  de  I09  Llanos  de  Cakdfozo  (Cory]^ 
tectorum),  from  the  more  horizontal  leaves  of  the  Date  and 
Cocoa-nut  palms,  and  the  lofty  heavenward-pointing  branches 
of  the  Jag%M^  the  CWcicrt^,  and  Pcr^bo. 

'^Nature  seems  to  have  accumulated  aH  the  beauties 
of  form  in  the  Jagua  palm,  which,  intermingled  with  the 
Gucurito  Qx  Yadgihai,  whose  stem  rises  to  a  height  of  80  or 
even  more  than  100  feet,  crowns  the  granite  rocks  at  the 
cataracts  of  Atures  and  Maypures,  and  which  we  also  occa- 
sionally saw  on  the  lonely  banks  of  the  Cassiquiare.  Their 
smooth  and  slender  stems  rise  to  a  height  of  from  64  to  75 
feet,  projecting  like  a  coknmade  above  the  dense  mass  of  the 
surrounding  foliage.  These  aerial  summits  present  a  marked 
and  beautiful  contrast  vrith  the  thiddy-leaved  species  of  CSnSo, 
and  with  the  forest  of  Laurinea,  Ca/qpAyZ&tfn,  and. the  dif- 
ferent species  of  Amyris  which  surroimd  them.  Their  leaves, 
which  seldom  exceed  seven  or  eight  in  number,  incline  verti- 
cally upwards  to  a  hei^t  of  16  or  17  feet,  and  are  curled 
at  the  extremities  in  a  kind  of  feathery  tuft.  The  paren- 
chyma of  the  leaf  is  of  a  thin  grass-like  texture,  causing  the 
leaflets  to  wave  with  graceful  lightness  on  the  gently  osciUating 
lea&talk.  The  floral  buds  burst  forth,  in  all  species  of  palms, 
from  the  stem  immediately  beneath  the  leaves ;  and  the  mode 
in  which  this  takcks  place  modifies  their  physiognomical  cha- 
racter. Thus  in  some,  as  in  Coroxo  del  Sinu,  the  sheath  is 
perfectly  erect,  and  the  fruit  rises  like  a  thyrsus,  resembling 
the  fruits  of  the  Bromeiia.  In  the  greater  number,  the  sheaths, 
which  in  some  species  are  smooth,  and  in  others  very  prickly 
and  rough,  incline  downwards.  In  some,  again,  the  male 
blossoms  are  of  a  dazzling  white,  and  it  may  then  be  seen 
shining  from  a  great  distance ;  but  in  most  species  of  palms 
they  are  yellow,  closely  compressed,  and  of  an  almost  frided 
appearance,  even  when  they  first  burst  from  the  spathe. 
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In  palms  with  feathery  leaves  the  leaf-stalks  either  bunt 
vm  the  dry,  rough,  ligneous  portion  of  the  stem  (as  ia 
MM,  Pkcenix^  Falma  jRetU  del  iSSwu),  or  Ihere  rises  in  the  rooeh 
rt  of  the  stem  a  grass-green,  smooth,  and  thinner  shaft,  like 
e  cohunn  above  another,  from  which  the  leafnstalk  springs, 
in  Falma  Real  de  la  Hamata^  Oreodexa  regia^  which  excited 
3  admiration  of  Columbus.  In  the  £Eui-palms  {foUU  pal" 
liUy  the  leafy  crown  often  rests  on  a  layer  of  dry  leaves, 
lien  imparts  to  the  tree  a  diaracter  oi  melancholy  solemnity 
d  grandeur  (as  in  Morieke^  Falma  de  tombrero  de  la  HO' 
na).  In  some  umbrella-palms,  the  crown  consists  of  a  very 
V  scattered  leaves,  raised  on  slender  stalks  (as  mMiraguama), 
"  The  iarm.  and  colour  of  the  fruit  also  present  more  varie^ 
m  is  generally  supposed  to  be  the  case  in  Europe.  Mau* 
la  Jleemoea  has  ej^-shaped  fruits,  whoee  smooth,  brown, 
i  scaly  surface  gives  them  the  appearance  of  young  pine 
aes.  How  great  is  the  dijOferenoe  between  the  large  tnan- 
lar  cocoa-nut,  the  berry  of  the  date,  and  the  small  stone- 
it  of  the  Gorozo  i  But  of  all  the  fruits  of  the  palm,  none 
1  be  compared  for  beauty  with  those  of  the  Pirijao  {Fihi* 
ao)  of  San  Fernando  de  Atabapo  and  of  San  Balthasar. 
ley  are  oval,  and  of  a  golden  odour  (one-half  being  of  a 
rplish  red) ;  are  mealy,  without  seed,  two  or  three  inches 
tiiickness,  and  hang  in  clusters  like  grapes  from  the  summits 
their  majestic  palm-trunks.''  I  have  Already  spoken  in  the 
dier  part  of  this  work  of  these  beautiful  fruits,  of  which 
3re  €u:e  seventy  or  eighty  clustered  together  in  one  bunch, 
d  which  can  be  prepared  in  a  variety  of  ways  like  bananas 
d  potatoes. 

The  spathe  enclosing  the  blossom  bursts  suddenly  open  in 
ue  species  of  palms,  with  an  audible  report.  Bichard 
homburgh  has  like  myself  observed  this  phenomenon*  in 
i  flowering  of  the  Oreodoza  oleracea.  This  first  opening 
the  blossoms  of  the  palm  accompanied  with  noise,  remincU 
of  Pindar's  Dithyrambus  on  Spring,  and  of  the  moment 
len  in  the  Argive  Nemssa,  ''  the  first  (^ning  shoot  of  the 
te>palm  announces  the  coming  of  balmy  spring,  "f 
Palms,  bananas,  and  arborescent  ferns  constitute  three 
ms  of  especial  beauty  peculiar  to  every  portion  of  the 

*  Schomburgk,  Reiam  in  BritUch  Ouiana,  Th.i.  a  60. 
h  Coimos,  vol.  ii.  p.  376.  (Bohn's  Edition.) 
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tropical  zone;  wherever  heat  and  moisture  co-operate,  vege- 
tation is  most  exuberant  and  vegetable  forms  present  the 
greatest  diversity.  Hence  South  America  is  the  most  beau- 
tiful portion  of  the  palm  world.  In  Asia  the  palm  form  is 
rare,  in  consequence  perhaps  of  a  considerable  part  of  the 
Indian  continent  beneath  the  equator  having  been  destroyed 
and  covered  by  the  ocean  in  some  earlier  revolution  of  our 
planet.  We  know  scarcely  anything  of  the  African  palms 
between  the  Bay  of  Benin  and  the  coast  of  Ajan ;  and  we  are, 
generally  speakmg,  as  already  observed,  acquainted  with  only 
a  very  small  number  of  African  palm-forms. 

Palms,  next  to  Coniferse,  and  some  species  of  Eucalyptus 
belonging  to  the  family  of  the  Myrtaceee,  afford  examples  of 
the  loftiest  growth.  Stems  of  the  Cabbage-palm  {Areca  ole- 
racea)  have  been  seen  from  160  to  170  feet  in  height.*  The 
Wax-palm,  our  Ceroxylon  andicola,  which  we  discovered  in  the 
Montana  de  Quindiu  on  the  side*  of  the  Andes,  between  Ibague 
and  Carthago,  attains  the  enormous  height  of  180  to  190  feet. 
I  was  able  to  make  an  accurate  measurement  of  the  trimks 
of  some  of  these  trees,  which  had  been  felled  in  the  woods. 
Next  to  the  Wax-palm,  the  Oreodoxa  Sancona,  which  we 
found  in  flower  in  the  valley  of  Cauca,  and  which  affords 
a  very  hard  and  admirable  wood  for  building,  appeared  to  me 
to  be  the  highest  of  all  American  palms.  The  fact,  that  not- 
withstanding the  enormous  mass  of  fruit  yielded  by  some 
single  palms,  the  number  of  individuals  of  each  species  grow- 
ing wild  is  not  very  considerable,  can  only  be  explained  by 
the  frequent  abortive  development  of  the  fruit,  and  by  the 
voracity  of  the  enemies  by  whom  they  are  assailed  from  all 
classes  of  aniiftals.  In  the  basin  of  the  Orinoco,  however, 
whole  tribes  find  the  means  of  subsistence  for  many  months 
together  in  the  fruit  of  the  palm.  "  In  palmetis,  Pihiguao 
consitis,  einguH  trunci  quotannis  fere  400  fructus  ferunt  pomi- 
formes,  tritumque  est  verbum  inter  Fratres  S.  Francisci,  ad 
ripas  Orinoci  et  Guainise  degentes,  mire  pinguescere  Indorum 
corpora,  quo  ties  uberem  Palmse  fructum  fundant."f 

*  Aug.  de  Saint-Hilaire,  MorphologievegitcUe,  1840,  p.  176. 

t  "  In  the  Palm  groves  at  Pihigaao,  single  trees  annually  bear  as 
400  fruit  of  an  apple  shape;  and  it  is  well  known  among  the  Brothers 
of  San  Francisco,  who  live  on  the  banks  of  the  Orinoco  and  Guania,  that 
the  Indians  become  very  fat  at  the  time  that  the  Palms  put  forth  their 
unctuous  fruit."— Humboldt,  de  dUtrib,  geogr.  Plant,  p.  240. 
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6)  p.  224 — ^''FVom  the  earliest  infancy  of  human  civtlizationJ'* 

We  find,  as  far  as  history  and  tradition  extend,  that  the 
inana  has  constantly  been  cultivated  in  all  continents  within 
e  tropical  zone.  Ilie  &ict  of  African  slaves  having,  in  the 
urse  of  centuries,  brought  some  varieties  of  the  Banana  fruit 

America  is  as  certain  as  that  of  the  cultivation  of  this 
getable  product  by  the  natives  of  America  prior  to  its 
icovery  by  Columbus.  The  Quaikeri  Indians  in  Cumana 
iured  us  that  on  the  coast  of  Paria,  near  the  Golfo  Triste, 
i  Banana  will  occasionally  produce  germinating  seeds,  if 
3  fruit  be  suffered  to  ripen  on  the  stem.  It  is  from  this 
ase,  that  wild  Bananas  are  occasionally  found  in  the 
sesses  of  the  forests,  in  consequence  of  the  ripe  seeds  being 
ttered  abroad  by  birds.  At  Bordones  also,  near  Cumana, 
fectly  formed  and  matured  seeds  have  been  occasionally 
nd  in  the  fruit  of  the  Banana.* 

[  have  already  remarked,  in  another  work,t  that  Onesi- 
tus  and  other  companions  of  the  great  Macedonian,  make 
mention  of  high  arborescent  ferns,  although  they  speak  of 

fan-leaved  umbrella  palms  and  of  the  tender  evergreen 
dure  of  the  banana-plantations.  Among  the  Sanscrit 
aes  given  by  Amarasinha  for  the  Banana  (the  Miisa  of 
anists)  we  find  Ihanu-phala  (sun-fruit),  varana-buscha, 
[  moko,  Phala  signifies  fniit  generally.  Lassen  explains 
ly's  words  (xii.  6),  "  Arbori  nomen  pake,  porno  ariensB," 
this  effect,  that  ^*  The  Roman  mistook  the  word  pala^ 
t,  for  the  name  of  the  tree,  whilst  varana,  changed  in 
mouth  of  a  Grreek  to  otuirana,  was  transformed  into  ariena. 
!  Arabic  mauzay  our  Musa,  may  have  been  formed  from 
». .   The  Bhanu  fruit  seems  to  approach  to  Banana  fruit.''{ 

(17)  p.  224—"  Form  of  the  Malvacea:' 

Arger  forms  of  the  Mallow  appear,  as  soon  as  we  have 
ised  the  Alps ;  Lavatera  arborea,  near  Nice  and  in  Dal- 
ia;  and  X.  olbia,  in  Liguria.      The  dimensions  of  the 

Compare  my  Esaai  sur  la  Giographie  dea  Plantes,  p.  29,  and  my 

i.  hist  t.  i.  pp.  104,  687,  1. 11  pp.  366,  367. 

Cosmoe,  vol.  ii.  p.  624  (Bohn's  Edition). 

Compare  Lassen,  Indische  AUerthumakunde,  bd.  i.  g.  262,  with  my 

i  politique  sur  la  Nouvdle  Espagne,  t.  U.  p.  382,  and  M^kU,  hist,, 

3.  491. 
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Baobab  (monkey  bread-tree)  have  already  been  given.    (See 
pp.  270—272.)    With  the  form  of  the  Malvaceso  are  asso- 
ciated the  botanically  allied  families  of  the  Byttneriaoeae, 
{StercuUa^  Hermannia^  and  the  blossoms  of  the  large-leaved 
Theabroma  CaoaOf  whose  flowers  break  forth  from  the  bark 
of  the  trunk  as  veil  as  from  the  roots);    the  Bombacese 
{Adamoma^  JSeUcteres^  and  CJmro9iemon)\   and,  lastly,  the 
TiliaceflB  (JSparmannia  AJiricana),     Our  Ceutamllegia plantam- 
folia  of  Turbaco,  near  Carthagena  in  South  America,  and  the 
celebrated  Oohroma-like  Hand-tree,  the  Maqtalxockiquahmtl 
of  the  Mexicans,  (from  Macpalli,  the  flat  of  ^e  hand,)  Arhol 
de  lot  mafUias  of  the  Spaniards,  our  Cheirostemon  phtanoideSy 
are  splendid  representatives  of  the  mallow  form.    In  the  last 
named,  the  anthers  are  connected  together  in  such  a  manner 
as  to  resemble  a  hand  or  claw  rising  from  the  beautiful 
piurplish-red  blossoms.     There  is  in  all  the  Mexican  fr«e 
states  only  one  individual  remaining,  one  single  primaeval 
stem  of  this  wonderful  genus.      It  is  supposed  not  to  be 
indigenous,  but  to  have  been  planted  by  a  king  of  Tolucs, 
about  five  hundred  years  ago.    I  found  that  the  spot  where 
the  Arbol  de  las  Manitas  stands  is   8825  feet  above  the 
level  of  the  sea.     Why  is  there  only  one  tree  of  the  kind  ? 
Whence  did  the  kings  of  Toluoa  obtain  the  young  tree 
or  the  seed?     It  is  equally  enigmatical,  that  Montezuma 
should  not  have  possessed  one  of  these  trees  in  his  botanical 
gardens  of  Huaztepeo,  Chapoltepec,  imd  Iztapalapan,  whidi 
were  used    as   late  as  by  Philip  the  Second's  physician, 
Hernandez,  and  of  which  gardens  traces  stiU  remain;  and  it 
appears  no  less  striking  that  the  Hand-tree  should  not  have 
found  a  place   among  the  drawings  of  subjects  connected 
with  natural  history,  which  Nezahual  Coyotl,  king  of  Tezcuco, 
caused  to  be  made,  half  a  century  before  the  arrival  of  the 
Spaniards.    It  is  asserted  that  the  Hand*ta*ee  grows  wild  in 
the  forests  of  Guatimala.*    We  found  two  MaLvaceee,  Sida 
PhyUantho9  (Cavan.),  and  Sida  Pichinchensis^  rising  in  the 
equatorial  region  to  the  great  height  of  13,430,  and  15,066 
|bet   on  the  mountain  of  Antisima  and  at  the  volcano  of 
Kucu  Pichincha.:|:    The  Saxifraga  BouHsingavUii  rises  from 

*  Humboldt  et  B<«pl»nd,  Plantes  Squinmsiale9,  t.  i.  p.  82j  pi*  S4; 
JSsaai  poUt.  sur  la  N<nw,  Ssp,  t.  i.  p.  98. 
+  See  our  Plaiites  6quin,  t.  ii.  p.  113,  pi,  116. 
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100  to  apwards   of  700  feet  higher,  on  the  declivity  of 
)hinibonizo. 

(18)  p.  225— '*  Jbrw  of  the  Mimosa:* 

The  delicate  and  feathery  foliage  of  the  MimossB,  Acacie, 
chrankiflB,  a^d  Desmanthus,  may  be  regarded  as  peculiarly 
baracteristic  of  tropical  vegetation;  although  some  repre* 
mtatives  of  this  form  may  also  be  found  without  the  tro- 
tcs.  In  the  Old  Continent  of  the  northern  hemisphere, 
id  indeed  in  Asia,  I  can  instance  only  one  low  shrub, 
ascribed  by  Marshal  von  Biberstein  as  Acacia  Stephanitma^ 
it  which,  according  to  Kunth*8  more  recent  investiga* 
Dns,  is  a  species  of  the  genus  Pro9opia,  This  social  plant 
ivers  the  arid  plains  of  the  proTince  of  Schirran  on  the 
ur  (Cyrus),  near  New  Schamach,  as  &r  as  the  ancient 
raxes.  Olivier  found  it  also  in  the  neighbourhood  of 
igdad.  It  is  the  Acacia  JbUis  bipinnaHs  mentioned  by 
iixbaum,  and  which  extends  towards  the  north  as  £ur  as  4^ 
t.*  In  Africa  the  Acacia  gunwrnfera  (Willd.),  extends  to 
ogador,  and  therefore  as  £u:  as  32°  north  lat. 
In  the  New  Continent,  Acacia  glanduloia  (Michaux),  and 
.  brachyloha  (Willd.),  adorn  the  banks  of  the  Mississippi 
d  Tenessee,  and  tiie  Savannahs  of  the  lUincos.  The 
hrankia  uncinata  was  found  by  Midiaux  to  penetrate  from 
orida  northwards  to  Virginia  (therefore  as  far  as  37°  north 
;.).  Gleditschia  iriacanthoe  is  met  with,  according  to  Bar* 
1,  to  the  east  of  the  Alleghany  mountains,  as  &r  as  38° 
rth  lat.,  and  west  of  the  same  range  even  to  41°  north  lai. 
le  extreme  northern  limit  of  GMitackia  monotperma  is 
o  degrees  further  southward.  Such  are  the  boundaries  of 
3  Mimosa  form  in  the  northern  hemisphere,  while  in  the 
ithem  hemisphere,  beyOnd  the  tropic  or  Capricorn,  simple- 
ived  Acacifld  are  found  as  far  as  Van  Dieman*s  Land;  the 
»cia  eavenia  described  by  Claude  G^y  being  even  found  in 
ill  between  30°  and  37''  sou^  lat.f  Chili  has  no  true 
mosa,  but  three  species  of  Acacia ;  and  even  in  the  norUi 
Chili  the  Acacia  eavenia  grows  only  to  a  height  of  12  or 
feet,  whilst  in  the  soulh,  as  it  approaches  the  sea- coast,  it 

'  See  his  Tableau  dea  Provinces  situies  sur  la  c6te  occidenUUe  de  fa 
r  Caspienne,  entre  lesfleuvea  Terek  et  K(mr,  1798,  pp.  58,  120. 
•  See  Molma's  Storia  naturcde  dd  Chili,  1782,  p.  174. 
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scarcely  rises  a  foot  above  the  ground.  The  most  sensitive 
of  the  Mimosas  which  we  saw  in  the  northern  portion  of 
South  America,  axe  (next  to  the  Mimosa  pudica,)  M,  dor- 
miens,  M,  somntanSj  and  M.  somniculosa.  The  irritability  of 
the  African  sensitive  pUint  was  already  noticed  by  Theo- 
phrastus  (iv.  3),  and  by  Pliny  ^xiii.  10);  but  I  find  the  first 
description  of  the  South  American  sensitive  plants  (Dormi- 
deras)  in  Herrera  (Decad.  ii.  lib.  iii.  cap.  4).  The  plant  first 
attracted  the  attention  of  the  Spaniards,  in  1518,  in  the 
Savannahs  on  the  isthmus  round  Nombre  de  Dios  ('^  parece 
X^omo  cosa  sensible"),  and  it  was  pretended  that  the  leaves 
^"  de  echura  de  una  pluma  de  pajaros,")  only  contracted 
together  when  they  were  touched  with  the  finger,  and  not 
when  brought  in  contact  with  a  piece  of  wood.  In  the 
small  swamps  which  surround  the  town  of  Mompox  on  the 
Magdalena  River,  we  discovered  a  very  beautiful  aquatic 
Mimosa  (Desmanthus  lacustru),  a  representation  of  which 
is  given  in  our  "  Plantes  equinoxiales"  (t.  i.  p.  55,  pi.  16). 
In  the  chain  of  the  Andes  of  Caxamarca  we  found  two  Alpine 
Mimosas  (Mimosa  montana  and  Acacia  revoluta)  growing  at 
elevations  of  from  9000  to  nearly  9600  feet  above  the  level 
of  the  sea. 

As  yet  no  true  Mimosa,  (in  the  meaning  of  the  word  as 
established  by  Willdenow,)  nor  even  any  Inga,  has  been  found 
in  the  temperate  zone.  Amongst  aU  the  Acacias  the  Oriental 
Acacia  Jtdibrissin,  which  Forskal  has  confounded  with  Mimosa 
arborea,  endures  Ihe  greatest  degree  of  cold.  In  the  Botanical 
Garden  of  Padua  there  is  a  high  stem  of  considerable  thick- 
ness growing  in  the  open  air,  dthough  the  mean  temperature 
of  Padua  is  below  56°  Fahrenheit. 

(19)  p.  225.—"  Heaths:* 

We  do  not,  in  these  physiognomical  considerations,  by  any 
means  comprehend,  under  the  name  of  Heaths,  the  whcde 
natural  family  of  the  Ericaceea,  which,  on  accoimt  of  the 
similarity  and  analogy  in  the  flowering  parts  of  the  plant, 
include  Rhododendrum,  Befaria,  Gaultheria,  and  Escallonia; 
we  limit  ourselves  to  the  very  accordant  and  characteristic 
form  of  the  species  of  Erica,  including  Calluna  (Erica  vul- 
garis^ L.). 

"Whilst  in  Europe  Erica  camea,  E.  tetralix,  E.  cinerca. 
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and  Callana  yulgaris,  coTer  large  tracts  of  country,  extending 
from  the  plains  of  Germany,  and  from  France  and  England,  td 
the  extremity  of  Norway ;  Southern  Africa  presents  the  most 
varied  assortment  of  species.  One  single  species,  Erica  um*^ 
bellata,  which  is  indigenous  in  the  southern  hemisphere,  at 
the  Cape  of  Qood  Hope,  is  again  found  in  Northern  Africa, 
Spain,  and  Portugal.  Erica  vagans  and  E.  arborea  also 
belong  to  the  opposite  coasts  of  the  Mediterranean.  The 
former  is  met  with  in  Northern  Africa,  in  the  neighbour* 
hood  of  Marseilles,  in  Sicily  and  Dalmatia,  and  even  in  Eng« 
land;  the  second  in  Spain,  Istria,  Italy,  and  the  Canaries.''* 
The  common  heath,  CaUuna  vulgaris  (Salisbury),  which  is 
a  social  plant,  covers  large  tracts  from  the  mouth  of  the 
Scheldt  to  the  western  declivity  of  the  Ural.  Beyond  the 
Ural  both  Oaks  and  Heaths  disappear.  Both  are  wanting 
in  the  whole  of  Northern  Asia,  and  in  all  Siberia,  as 
far  as  the  Pacific.  Gmelinf  and  Pallas  :|:  have  expressed 
their  astonishment  at  this  disappearance  of  CaUuna  viilgaris ; 
which,  on  the  eastern  declivity  of  the  Ural  chain  is  even 
more  decided  and  more  sudden  than  one  might  be  led  to 
conclude,  from  the  words  of  the  last-named  great  naturalist. 
Pallas  merely  says,  ''ultra  Uralense  jugum  sensim  deficit, 
vix  in  Isetensibus  campis  rarissime  apparet,*  et  ulterior! 
Sibirise  plane  deest.''  Chamisso,  Adolph  Erman,  and  Heinrich 
Kittlitz  collected  Andromedas  but  no  Calluna  in  Kamtschatka 
and  on  the  north-west  coast  of  America.  The  accurate 
knowledge  which  we  at  present  possess  of  the  mean  tem* 
perature  of  different  portions  of  Northern  Asia,  as  well  a» 
of  the  distribution  of  annual  heat  throughout  the  different 
seasons,  in  no  way  explains  the  non-advance  of  the  Heath  to 
the  east  of  the  Ural.  Dr.  Joseph  Hooker  has  treated  with 
much  ingenuity,  in  a  note  to  his  "  Flora  Antarctica,''  of 
the  two  contrasting  phenomena  of  the  distribution  of  plants, 
^^  tmiformity  of  sudace  accompanied  by  a  similarity  of  vege- 
tation ",  and  again,  "  instances  of  a  sudden  change  in  the 
vegetation,  unaccompanied  with  any  diversity  of  geological 

*  Elotsch,  Ueber  die  geographiache  Verhreitung  der  EricorArten 
mil  bletbender  Blumenhrone,    Manuacr, 
+  Flora  Sibirica,  t.  iv.,  p.  129. 
i  Flora  Fossicaj  t.  i.,  pars  2,  p.  53* 
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and  oiher  fbatme.*'*  Is  there  an  Erica  in' Central  A£aa^ 
That  which  Saundcw,  in  Turner's  **  Travels  to  'Eubet,***  has 
described  in  the  highlands  of  Nepaul,  besides  other  European 
pknts  (Vaccinium  Myrtillus,  and  Y.  oxjooccus),  as  Erica 
Tulgaris,  is,  according  to  the  opinion  eotnmunioated  to  me  by 
Bobert  Brown,  probably  the  Andromeda  fastigiata  of  WalHdi. 
The  absence  of  Calluna  vu^ris  and  of  all  species  of  Erica, 
tfarouehottt  the  wholo  of  the  continental  part  of  America  is  an 
equnl^  striking  fact,  cticc  CalluBa  is  met  with  in  the  Azores 
and  in  Iceland.  It  has  not  hitherto  been  found  in  Greenland, 
but  it  was  discovered  some  years  ago  in  Newfoundland. 
Hie  natural  £nsily  of  the  EiicaoeeB  is  also  almost  entire^ 
wanting  in  Australia,  where  its  piace  is  supplied  by  the 
j^aorideeD.  Llnnseus  described  only  102  species  of  the  g^ftus 
Ima,  but,  according  to  Klotzsch's  observations,  this  genus 
comprises  440  true  species,  after  the  varieties  have  been 
earefyiy  excluded. 

(20)  p.  226^"  I%e  Cactus  form.'* 

When  the  natural  family  of  the  Opuntiaeeea  is  separated 
fipom  the  QrossulariaceflB  (species  Ribw),  and  is  confined  within 
the  limits  indicated  by  Kunth,:|:  we  may  regard  the  whole  as 
exclusively  American.  I  am  not  ignorant,  that  Roxburgh, 
in  the  Flora  intUca  (inedita),  mentions  two  species  of  Cactus 
which  he  regards  aspeculiarto  the  south-east  of  Asia,  viz. ,  Cactus 
iadious,  and  C.  chinensis.  Both  are  wid^y  di£[bsed,  originally  |^ 
^wild  (HT  having  become  so,  and  diiferent  from  Cactus  opuntia  ; 
and  C.  Coocin^lifer ;  but  it  is  remarkable  that  this  Indian  jdant 
should  have  no  ancient  Sanscrit  name,  l^e  so-called  Chinese  / 
Ckotus  has  been  introduced  by  cultivation  into  the  island  of  St. 
Helena.  Modem  investigations,  prosecuted  at  a  period  when 
a  moi*e  general  interest  has  been  awakened  in  relation  to  the 
original  distribution  ei  plants,  will  unquestionably  remove  the 
doubts  that  have  frequently  been  adi'anced  against  the  exist- 
ence of  Asiatic  Opuntiaceee.  We  see,  in  a  similar  manner, 
certain  vital  forms  appear  separate  in  the  animal  world. 

*  Boktny  of  the  ArUareHe  Voyage  <^£&e  JSIrebm  and  Terror,  1844, 
p.  210. 
t  PhUos.  Transdct,  vol.  Ixxix.  p.  86. 
t  Handbuch  der  Botanik,  b.  60& 
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How  Icmg  did  the  Tapir  continiie  to  be  regarded  as  a  efaaiac* 
teristic  fi>nii  of  the  New  Continent!  And  jet  the  Americaii 
Tapir  is,  as  it  were,  repeated  in  that  of  Malacca  {Tapim^ 
indieus^  Cuv.). 

Although  the  Cactus  form  belongs,  properly  speaking,  to 
the  tropi<»l  regions,  there  are  some  epodes  in  the  New  Con- 
tinent, that  are  indigenous  to  the  temperate  zone  on  the 
Missouri  and  in  Lonisiana;  as,  for  instance.  Cactus  missuri- 
ensis  and  C.  yivipara.  Back,  in  his  northern  expedition,  saw 
with  astonishment,  the  banks  of  the  Rainy  Lake  in  lat.  48°  4tf 
(long.  92°  63')  entir^y  covered  with  C.  Opuntia.  South  of 
the  equat(Mr  the  Cactus  does  not  advance  further  than  Rio 
Ilata  (lat.  36°)  and  Bio  Biobio  (lat.  37i°)  In  the  part  of  the 
chain  of  the  Andes  lyin^  within  the  tropics,  I  have  found 
i^>ecies  of  Cactus  (C  S9pmm^  C  ekiorocarpus^  C.  honptandHy 
on  elevated  plains  from  9000  to  upwards  o£  10,600  feet  above 
tlie  level  of  the  sea;  but  in  Chili,  in  the  temperate  zone,  a  far 
more  starongly  marked  Alpine  character  is  exhibited  by 
Opimtia  Om&ei*  whose  upper  and  lower  limits  have  beem 
accurately  detezmined  through  barometric  measurements  by 
the  learned  botanist,  Claude  Gay.  The  yellow-fioworing 
C^puntia  OvaUei,  which  has  a  creeping  stem,  does  not  descend 
bdow  6746  feet,  advancing  as  high  as  the  line  of  perpetual 
snow;  and  even  above  it,  whereyer  a  few  masses  of  rock 
TCBiain  uncovered.  These  little  plants  have  been  gathered 
at  spots  lying  at  an  elevation  of  13,663  feet  above  the  level 
of  the  sea.*  Sonpie  species  of  Echinocactus  are  also  true 
alpine  plants  in  Chili.  A  coimterpart  to  the  much  admired 
fine-hanred  Cactus  senilis  is  presented  by  the  thick^wooled 
Cereus  lanatus,  called  by  the  natives  Pmcm,  which  has  a  fine 
zed  fruit.  We  found  it  near  Guancabamba,  in  Peru,  on  our 
journey  to  the  Amazon  river.  The  dimensions  of  the  Caotaeeas 
(a  group  on  which  the  Prince  of  Salm-Dyck  was  the  first 
to  throw  considerable  light)  present  the  most  striking  oon« 
trasts.  Echinocactus  Wialijaeni,  which  has  a  circumference 
of  sevvm  feet  and  a  half,  with  a  height  of  four  feet  and  a 
quarter,  is  only  third  in  size,  being  surpassed  by  E.  ingens, 
(2uec.)  and  E.  platyceras.,  (Lem.  )f  The  Echinocactus  Stainesii 
attains  a  diameter  of  from  two  feet  to  two  and  a-half ;  £. 

♦  Claudio  Gay,  Flora  Cfliilensis,  1848,  p.  30. 

t  Wislizenus,  To%tr  to  Northern  Mexico,  ISiS,  p.  97. 
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visnago,  belonging  to  Mexico,  has  a  diameter  of  upwards  of 
three  feet,  witi^  a  height  of  more  than  four  feet,  and  weighs 
as  much  as  from  700  to  2000  lbs. ;  while  the  Cactus  nanus, 
which  we  collected  near  Sondorillo,  in  the  province  of  Jaen, 
is  80  small  and  so  loosely  rooted  in  the  sand,  that  it  gets 
between  the  toes  of  dogs.  The  Melocactuses,  which  are  full  of 
juice  even  in  the  driest  season,  as  the  Ravenala  of  Madagascar 
(wood-leaf  in  the  language  of  the  ooimtry  from  rave^  raven,  a 
leaf,  and  ala^  the  Javanese  halaa,  a  wood),  are  vegetable 
springs,  which  the  wild  horses  and  mules  open  by  stamping 
with  their  hoofs— «  process  in  which  they  frequently  injure 
themselves.*  Cactus  Opunt&i  has  spread  during  ike  last 
quarter  of  a  century  in  a  remarkable  manner  through  Northern 
Africa,  Syria,  Greece,  and  the  whole  of  Southern  Europe; 
penetrating  from  the  coasts  of  Africa  far  into  the  interior, 
where  it  associates  with  the  native  plants. 

After  being  accustomed  to  see  Cactuses  only  in  oiur  hot* 
houses,  we  were  astonished  at  the  density  of  the  woody  fibres 
in  old  cactus  stems.  The  Indians  are  aware  that  cactus  wood 
is  indestructible,  and  admirably  adapted  for  oars  and  the 
thresholds  of  doors.  There  is  hardly  any  physiognomical 
character  of  exotic  vegetation  that  produces  a  more  singular 
and  inef^ceable  impression  on  the  mind  of  the  traveller,  than 
an  arid  plain  densely  covered  Mrith  columnar  or  candelabra- 
like  stems  of  cactuses,  similar  to  those  near  Cimiana,  New 
Barcelona,  Coro,  and  in  the  province  of  Jaen  de  Bracamoros.^ 

(21)  p.  226— «  OrchidetBr 

The  almost  animal-like  form  occasionally  observed  in  blos- 
soms of  the  OrchidesB  is  most  strongly  marked  in  Anguloa 
grandiflora,  celebrated  in  South  America  as  the  Torito;  in  the 
Mosquito  (oiur  Bestrepia  antennifera) ;  in  the  Flor  del  Espirita 
Santo  (likewise  an  Anguloa,  according  to  FlortB  Peruvtamt 
Prodrom.  p.  118,  tab.  26);  in  the  ant-like  flower  of  Chilo- 
glottis  comuta;t  in  the  Mexican  Bletia  speciosa;  and  in  the 
whole  host  of  our  remarkable  European  species  of  Ophrys :  O, 
musci/era,  O.  apifera,  O,  aranifera,  O.  arachnites^  8fc,  The  taste 
for  these  splendidly  flowering  plants  has  so  much  increased, 
that  the  nimiber  of  species  cidtivated  by  Messrs.  Loddige^ 

*  See  p.  15. 

t  Hooker,  Flora  a/UarcUea,  p.  69. 
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which,  in  1813,  was  only  115,  was  upwards  of  1650  in  1843^ 
and  in  1848,  the  number  was  estimated  at  no  fewer  than  2360^ 
What  a  treasure  of  sumptuously  flowering  and  unknown 
Orchideae  may  be  inclosed  in  the  interior  of  Africa  wherevef 
there  is  an  abundant  supply  of  water !  Lindley,  in  his  beau^ 
tiAil  work,  On  the  Genera  and  Species  of  Orchideous  Plants^ 
1840,  counted  exactly  1980  species;  whilst  Klotzsch  at  the 
close  of  the  year  1848  counted  3545. 

Whilst  the  temperate  and  cold  zone  possess  only  tenesmi 

trial  Orchideee,  growing  close  to  the  ground,  both  forms,  the 

terrestrial,  as  well  as  the  parasitical,  growing  on  the  trunks  of 

trees,  are  indigenous  in  the  beautiful  regions  of  the  tropics.   To 

the  former  class  belong  the  tropical  genera  Neottia,  Cranichis, 

and  most  Habenarias.     But  we  haTC  found  both  these  forms 

as  alpine  plants  on  the  declivity  of  the  Andes  of  New  Ghranada 

and  Quito,  yiz.,  the  parasitical  (Epidendrea)  Masdevallia  uni- 

flora  (at  an  elevation  of  10,231  feet),  Cyrtochilum  flexuosum 

(at  10,103  feet),  and  Dendrobium  aggregatum  (at  9485  feet); 

and  the  terrestrial  forms  of  Altensteinia  paleacea,  near  Lloa 

Chiquito,  at  the  foot  of  the  volcano  of  Pichincha.    Claude 

Gay  is  of  opinion  that  the  Orchideae  supposed  to  have  been 

found  growing  on  trees  in  the  Island  of  Juan  Fernandez  and 

even  at  Chiloe,  were  probably  only  parasitical  Pourretice, 

which  advance  as  far  south  at  least  as  40°.   In  New  Zealand,  the 

tropical  form  of  Orchideae,  hanging  from  trees,  is  still  to  be 

seen  as  far  south  as  45°.     But  the  Orchideae  of  Auckland 

ind  Campbell  Islands  (Chiloglottis,  Thelymitra,  and  Acian^ 

;hu8),  grow  on  level  ground  in  moss.     In  the  animal  world 

here    is    at  least  one  tropical  form  that  penetrates  furtheir 

outh.     The  Island  of  Macquarie  (lat.  54°  39')  has  an  indige- 

oils  parrot,  which  Hves  therefore  in  a  region  nearer  to  the 

3uth  pole  than  Dantzig  is  to  the  north  pole.* 

(22)  p.  226—"  Form  of  the  Casuarinar 

Acacias,  in  which  the  place  of  the  leaves  is  supplied  by 
lyllodia,  Myrtaceae  (Eucalyptus,  Metrosideros,  Melaleuca, 
sptoepermum),  and  Casuarinae,  constitute  the  sole  charac* 
ristics  of  the  vegetable  world  of  Australia  (New  Holland) 
d  Tasmania  (Van  Diemen's  Land).     Casuarinae  with  their 

•f  Compare  the  section  OrchidecB  in  my  work,  De  dietrib,  geogr^i 
xnt.,  pp.  241-— 247. 
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leaflefls,  thin,  thxead-like,  articulated  branches*  and  their 
joints  furnished  with  monbranous,  toothed  spathes,  have  beeat 
compared  by  travellers^*  according  to  differences  of  species, 
cither  with  arboresoait  Equisetacese  (Horsetaik)  or  with  our 
Scotch  firs.  I  have  been  much  struck  with  the  singular  ap- 
pearance of  leaflessness  presented  by  the  small  thickets  of 
GoUetia  and  Ephedra  in  South  America,  near  the  coast  of  Peru* 
Casuarina  quadrivalvis  penetrates*  according  to  Labillardi^re» 
as  £Eur  south  as  43°  in  Tasmania.  The  momnful  form  of  the 
Gasuarina  is  not  unknown  in  the  East  Indies  and  even  on  the 
eastern  coast  of  Africa. 

(23)  p.  227 — "  Actctdar-leaved  trees.^^ 

The  fiuttily  of  the  Conif«nB  (including  the  genera  of  Daxa- 
mara,  I^he^,  and  Qnetum  of  Java  and  New  Guinea,  whiob 
are  essentially  allied  to  it,  though  distinctly  separated  by  the 
form  of  the  1^  and  the  whole  cookfonnation),  plays  so  import* 
ant  a  part  in  consequence  of  the  number  of  individuals  in 
each  species,  and  by  its  geographical  di&sian,  while  it  covex» 
in  the  northern  template  zone,  as  a  social  plant,  such  exten^ 
sive  districts,  that  we  are  almost  compelled  to  wonder  at  the 
inconsideralde  number  of  the  species.    We  are  not  acquainted 
^nrith  so  many  Goniferee  by  tln:ee*fourths  as  there  are  Pahna 
fJready  described,  nay,  ihe  Gonifearae  are  numerically  lees' 
than  the  AroidesB.      Zuccarini,  in  his  ^  Cbntributiona  to 
the  Mc»rphology  of  the  Goniferse,"!  enumerates  216  species, 
of  which   165  belong   to   the   Northern   and   51    to    the: 
Southern  hemisphere.      These  proportional  numbers  must 
now,  in  consequence  of  my  researches,  be  differently  ex- 
pressed, since,  with  the  i^cies  of  Pinus,  Gupressus,  Ephedra, 
and  Podocarpus,  which  Bonpland  and  I  discovered  ia  the 
tropical  part  of  Peru,  Quito,  New  Granada,  and  Mexico^  the 
number  of  the  cone-bearing  trees  flourishing  between  the 
tropics  amounts  to  42.     The  excellent  and  latest  work  of 
Endlidier}  contains  312  t^ecies  of  Gbmferfis  now  living,  and 
178  of  a  primeval  mundane  period  whidi  are.  now  buried  in 
the  coal  formation,  in  variegated  sandstone,  in  keuper,  and  in 

*  See  I>arwin,  Journal  of  Besearefiea,  p.  449. 

+  See  his  Abhandl  der    Wisa.  zu  MUnchen,  bd.  iil  1837-1848, 

&76a. 

t  Synopsis  Coniferarum,  1847. 
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Jura  Hmestone.  The  yegetation  of  the  eocene  world  presents 
especially  to  us  forms  which,  by  their  coeyal  relationship  with 
SBTeral  famiHes  of  the  present  world,  remind  us  that  with  it 
many  intervening  memhera  have  disappeared.  The  CtmiS&rBd^ 
so  frequent  in  the  primeral  world,  accompany,  in  particular^ 
the  ligneous  remains  of  Pahns  and  Cycadees;  but  in  the  most 
recent  beds  of  lignite  or  brown  coal  we  again  find  €k)nifer8e^ 
our  Pines  and  Firs,  associated  with  Cupuliferae  (or  Mastworts), 
Maples  and  Poplars.^ 

If  the  surfiice  of  the  earth  did  not  rise  to  great  altitudes 
within  the  tropics,  the  strikingly  characteristic  form  of  acicu- 
lar-leaved  trees  would  have  remained  wholly  unknown  to  the 
inhabitants  of  that  zone.  I  ijock.  great  pains,  in  common 
with  Bonpbmd,  to  trace  out,  in  the  Mexican  Highlands,  the 
iofoer  and  tipper  boundary  line  of  the  Coniferee  and  Oaks. 
The  heights,  at  which  hoAk  begin  to  grow  (los  Pinales  y 
Sncinales,  Pineta  et  Querceta),  are  hailed  with  joy  by  those 
who  come  from  the  sea  coast,  because  they  announce  a  clU 
mate  not  3ret  invaded,  as  £Eir  as  experience  mis  hitherto  shown, 
by  that  mortal  disease  called  the  black  vomit  (vomito  prieto, 
a  form  of  the  yellow  fever).  For  the  oeks»  especially  the 
Quercus  Xalapensis  (one  of  the  twenty-two  Mexican  species  of 
oak  which  we  first  described),  the  lower  line  of  vegetation, 
cm  the  way  froiooL  Vera  Cruz  to  the  capital  of  Mexico,  somewhat 
below  the  Yenta  del  Encero,  is  3048  feet  above  the  sea.  At 
the  western  slope  of  the  plateau,  between  the  South  Sea  and 
Mexico,  the  inferior  line  for  oaks  is  something  lower ;  it  begins 
near  a  hut  named  Yenta  de  la  Moxonera,  between  Acapulco 
and  Chilpanzingo,  at  the  absolute  height  of  2481  feet.  I 
found  a  similar  difference  in  the  lower  boundary  line  of  the 
pioe-forest.  This  boundary,  towards  the.  South  Sea,  in  the 
Alto  de  los  Caxones,  north  of  Quaxinquilapa,  is  for  the  Pinus 
MontezumBB  (Lamb.),  which  we  at  first  had  considered  to  be 
the  Pinus  occid^italis  (Swartz),  at  the  height  of  4092  feet; 
but  towards  Yera  Ontz,  at  the  Cuesta  del  Soldado,  it  rises  to 
5979  feet.  Both  these  lands  of  tree,  therefore,  the  oaks  and 
firs  as  specified  above,  descended  lower  towards  the  Pacific 
than  towards  the  Caribbean  Gulf.  During  my  ascent  of  the 
.Cofee  di  Perote,  I  found  the  superior  bound^  Hne  of  the  oaks 
4»  be  10,353  feet;  that  of  the  Pinus  Montezumse  12,936  feet 
(about  2000  feet  higher  than  the  simmiit  of  Mount  ^tna) 
*  See  Cosmos,  voL.L  pp.  282-287  (Bohn's  edition). 


816  VIEWS,  &C.      FHYSIOGNOMY   OF  PLANTS. 

and  here,  in  February,  considerable  masses  of  snow  had 
ahready  fiedlen. 

The  greater  the  heights  at  which  the  Mexican  cone-bearing 
trees  begin  to  show  themselves,  the  more  singular  is  it,  in  the 
island  of  Cuba  (where,  at  the  border  of  the  tropical  zone  the 
air,  it  is  true,  is  cooled  down  during  northerly  winds  to  46^.6 
Fain*.),  to  see  another  kind  of  fir  (P.  Occidentalism  Swartz),  ini 
the  plain  itself  or  on  the  gentle  hills  of  the  Isle  of  Pines, 
growing  among  palms  and  mahogamr  trees  {Swietenia),  Co- 
lumbus even  makes  mention  of  a  nr-wood  {Pinal)  in  the 
journal  of  his  first  voyage  (Diario  del  25  de  Nov.,  1492),  at 
Caya  de  Moya,  north-east  of  Cuba.  At  Haiti,  too  (St.  Domin- 
go), the  Pinus  occidentalis  near  Cape  Samana  descends  fix>m 
the  mountains  down  to  the  very  beach.  The  stems  of  these 
firs,  wafted  by  the  gulf-stream  to  the  two  Azores,  Qraciosa 
and  Fayal,  were  among  the  principal  signs  that  proclaimed 
to  the  gi*eat  discoverer  the  existence  of  unknown  lands  in  the 
West.*  Is  it  positively  ascertained  that  the  Pinus  occideh-' 
talis  is  entirely  absent  from  Jamaica,  notwithstanding  its  lofty 
mountains?  We  may  be  permitted  to  inquire  also,  what 
kind  of  Pinus  grows  on  the  eastern  coast  of  Guatimala,  since 
the  P.  tenuifolia  (Benth.)  is  assuredly  found  only  on  the 
mountains  near  Chinanta. 

'  On  taking  a  general  view  of  the  species  of  plants  which 
form  the  upper  tree-boundary  in  the  northern  hemisphere 
from  the  fidgid  zone  to  the  equator;  I  find,  for  Lapland,  accord- 
ing to  Wahlenberg,  in  the  SuliteUna  Mountains  (iat.  68°),  not 
acicular-leaved  trees  but  birches  (Betula  alba),  far  above  the 
upper  limit  of  the  Pinus  sylvestris ;  and  for  the  temperate  zone 
I  find  in  the  Alps  (Iat.  45°  45')  Pinus  picea  (Du  Roi),  advanced 
beyond  the  birches.  In  the  Pyrenees  (Iat.  42°  30'),  we  find 
Pinus  uncinata  (Ham.)  and  P.  sylvestris,  var.  rubra;  within 
the  tropics  in  Mexico  (Iat.  19° — 20°),  Pinus  Montezumae  ex- 
tends far  beyond  Alnus  toluccensis,  Quercus  spicata,  and  Q* 
crassipes ;  and  in  the  snow-crowned  mountains  of  Quito,  be- 
neath the  equator,  Escallonia  myrtilloides,  Aralia  avicennifoHa, 
and  Drjrmis  Winteri  attain  the  highest  limits.  This  last  spe- 
cies of  tree,  identical  with  the  Drymis  granatensis  (Mut.), 
and  the  Wintera  aromatica  of  Murray,  presents,  as  Dr.  Joseph 
Hooker  has  shown,t  the  most  singular  instance  of  the  unin- 

•  See  my  Examen  crit,  t.  ii.  pp.  246-259. 
t  Flora  Antarctica,  p.  229, 
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terrupted  dissemination  of  the  same  species  of  tree  from  tlie 
southernmost  part  of  Tierra  del  Fuego  and  Hermit  Island, 
■where  it  was  discovered  as  early  as  1577  by  Drake's  expedition, 
up  to  the  northern  Highlands  of  Mexico,  over  a  meridian  ex- 
tent of  86^  of  latitude  or  5160  miles.  Where  the  acicular  or 
needle-leaved  trees,  as  in  the  Swiss  Alps  and  the  P3rrenees,  and 
not  the  birch  as  in  the  extreme  north,  form  the  boundary  of 
arborescent  vegetation  on  the  loftiest  mountains,  which  they 
picturesquely  encircle,  they  are  immediately  followed  in  their 
ascent  towards  the  snow-crowned  summits,  in  Europe  and 
Western  Asia  by  the  Alpine  roses,  Rhododendra,  ana  at  the 
Silla  de  Caracas,  and  the  Peruvian  Paramo  de  Saraguru,  by 
the  purplish-red  blossoms  of  the  graceful  Befarise.  In  Lapland 
the  Rhododendron  laponicum  immediately  follows  the  Coni- 
ferous trees ;  in  the  Swiss  Alps,  the  Rhododendron  ferrugi- 
neum  and  R.  hirsutum,  and  in  the  Pyrenees  the  R.  ferrugineum 
alone ;  and  in  the  Caucasus  the  R.  caucasicum.  But  R.  cau- 
casicum  has  also  been  fo\md  isolated  by  De  Candolle  in  the  Jura 
mountains  (in  the  Creux  de  Vent),  5968  feet  lower  down,  at 
the  inconsiderable  height  of  from  3303  to  3730  feet.  If  we 
would  trace  out  the  last  zone  of  vegetation  near  the  snow . 
line  we  must  name,  according  to  our  personal  observation,  in 
tropical  Mexico,  Cnicus  nivalis  and  Chelone  gentianoides ; 
in  the  cold  mountainous  tracts  of  New  Granada,  the  woolly 
Espeletia  grandifiora,  E.  corymbosa,  and  E.  argentea;  in  the 
Andes  chain  of  Quito,  Culcitium  rufescenS,  C.  ledifolium,  and 
C.  nivale; — ^yellow-blossomed  Compositae,  which  replace  the 
somewhat  more  northerly  lanose  herbs  of  New  Granada,  and  the 
Epeletiee,  with  which  they  have  so  much  physiognomical  re- 
semblance. This  substitution  or  repetition  of  similar  and 
almost  identical  forms  in  regions  that  are  separated  from  each 
other  by  seas  or  wide  intervening  tracts,  is  a  wonderful  law  of 
nature.  It  prevails  even  in  the  rarest  forms  of  the  floras.  In 
Robert  Brown*s  family  of  the  Rafflesise,  separated  from  the 
Oytineee,  the  two  Hydnoree  in  Southern  Africa  (H.  Africana 
and  H.  Triceps),  described  by  Thunberg  and  Di^e,  have,  in 
South  America,  their  counterpart  in  the  H.  Americana  of 
Hooker. 

Far  above  the  regions  of  Alpine  herbs,  of  the  grasses  and 
the  lichens,  nay,  beyond  the  boundary  of  perpetual  snow,  there 
occasionally  appears  a  phanerogamic  plant,  growing  (^rad- 
ically, and  as  it  were  isolated,  to  the  astonishment  of  bo- 
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tanists ;  and  this  occurs  both  within  the  tt*opic8  and  in  the 
temperate  zone,  on  fragments  of  rock  which  remain  fi'ee 
from  snow  and  are  probably  warmed  by  open  fissures.  I  have 
already  mentioned  the  Saxifraga  Boussingaulti,  which  is  found 
at  a  height  of  15,773  feet  on  the  Chimborazo;  in  the  Swiss 
Alps  the  Silene  acaulis,  a  cloyewort  or  caryophyllea,  has  been 
seen  at  a  height  of  11,382  feet.  .  The  former  vegetates  at  640, 
the  latter  at  2621  feet  above  the  respective  local  limits  of 
snow,  heights  which  were  determined  when  both  the  plants 
were  discovered. 

In  our  European  Coniferous  woods  the  Red  Pine  (or  Nor- 
way Spruce),  and  the  White  (or  Silver)  Pine  show  great 
and  remarkable  variations  as  regards  their  geographical  dis- 
persion on  the  slopes  of  mountains.  Whikt  in  the  Swiss 
Alps  the  Red  Pine  (^Pinus  picea,  Du  Roi,  /olUs  compresao^ 
Utragonis;  unfortunately  named  by  Linnaeus  and  by  most 
botanists  of  our  time  the  Pirms  (Jnea  .^),  forms  the  limit  df 
tree  vegetation  at  the  mean  height  of  5883  feet,  and  only 
here  and  there  does  the  lowly  aider  (Alntis  viridU^  Dec, 
Betula  viridis^  Vill.),  advance  higher  towards  the  snow- limit ; 
the  White  Pine  {Pinus  alnea,  Du  Roi,  Pinus  picea^  Linn.,  foUis 
planis,  pectinato-distichis,  emarginatis),  has  its  limit,  accord- 
ing to  Wahlenberg,  about  1000  feet  lower.  The  Red  Pine 
does  not  grow  at  all  in  Southern  Europe,  in  Spain,  the  Apeai- 
nines,  and  Greece ;  and,  as  Ramond  remarks,  it  is  only  seen 
on  the  slope  of  the  northern  Pyrenees  at  great  heights,  and  is 
entirely  wanting  in  the  Caucasus.  The  Red  Pine  extends 
further  to  the  north  in  Scandinavia  than  the  White,  which 
latter  tree  appears  in  Greece  (on  the  Parnassus,  the  Taygetus, 
and  the  CBta),  as  a  variety  with  long  aeicular  leaves,  foUis 
apiee  inteprisj  hrwUer  mucronatisy  the  Abies  Apollims  of  the 
acute  observer  Link.* 

On  the  Himalaya  the  acicular-leaved  form  of  trees  is  dis- 
tinguished by  the  mighty  thickness  and  height  of  the  stem  as 
weU  as  by  the  length  of  the  leaf.  The  chief  ornament  of  the 
mountain  range  is  the  Cedar  Deodwara  (Pinus  deodarUy  Roxb.), 
which  word  is,  in  Sanscrit,  d^wa-d&ru,  Le.  timber  for  tOB 
gods,  its  stem  being  nearly  from  13  to  14  feet  in  diameter. 
It  ascends  in  Nepaul  to  more  tlian  11,700  feet  above  the 
level  of  the  sea.     More  than  2000  years  ago  the  Deodwara 

*  See  LintKBa,  bd.  zy.  1841,  s.  529,  and  Endlichefs  iSj^ncpn^  Ckmi- 
Jhrarum,  p.  W. 
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i  eedar  near  the  River  Behut,  that  is,  the  Hydaspes,  furnished 

!  the  timber  for  the  fleet  of  Nearchus.     In  the  valley  of  Dude- 

gaon,  north  of  the  copper  mines  of  Dhunpoor  in  Nepaul,  Dr. 
Hof^eister,  so  early  lost  to  science,  found  in  a  forest  the 
Finns  longifolia  (Royle),  or  the  Tschelu  Fir,  mixed  with  the 
lofty  stems  of  a  palm — Ghamaerops  martiana  (Wallich).* 
Such  an  interspersion  of  the  pineta  and  pttlmeta  had  already, 
in  the  new  continent,  excited  the  astonishment  of  the 
companions  of  Columbus,  as  a  friend  and  contemporary  of 
the  admiral's,  Petrus  Martyr  Anghiera,  relates.f  I  myself 
saw,  for  the  first  time,  this  blending  of  pines  with  palms  on 
the  road  from  Acapulco  to  Chilpanzingo,  The  Himalaya,  like 
the  Mexican  highlands,  besides  its  genera  of  pine  and  cedar, 
possesses  also  forms  of  the  Cypress  {Oiqfressus  ionUosa^  Don.); 
of  the  Yew  (^Taxaa  Wallichiana^  Zuccar. ) ;  of  the  Podocarpus 
(^Podocarpits  nereifolia.  Brown) ;  and  the  Juniper  {Jun^erus 
squamaia,  Don.,  and  J.  exceha^  Bieberst. ;  the  latter  species 
occurring  also  at  Schipke  in  Thibet,  in  Asia  Minor,  Syria, 
and  the  Grecian  Islands;  on  the  other  hand.  Thuja,  Tax- 
odium,  Larix,  and  Araucaria,  are  forms  of  the  New  Continent, 
which  are  wanting  in  the  Himalaya. 

Besides  the  twenty  species  of  pine  with  which  we  are 
acquainted  in  Mexico,  the  United  States  of  North  America, 
in  their  present  extension  to  the  Pacific,  present  forty-five 
described  species,  whilst  all  Europe  can  only  enumerate  fifteen. 
The  same  difference  between  abundance  and  paucity  of  forms  is 
shown  in  the  oaks,  in  fevour  of  the  New  Continent  (a  quarter  of 
the  world  the  most  connected  and  most  elongated  in  a  meri- 
dional direction).  It  has,  however,  been  very  recently  demon- 
strated by  the  extremely  accurate  researches  of  Siebold  and 
Zuccarini  to  be  an  erroneous  assertion,  that  many  European 
species  of  pine,  in  consequence  of  their  wide  distribution 
throughout  Northern  Asia,  passed  over  to  the  Japanese  islands, 
and  there  mingled  with  a  genuine  Mexican  species,  the  Wey- 
mouth pine  {Prnus  sirohtiSy  L.),  as  Thunberg  asserts.  What 
Thunberg  considered  to  be  European  species  of  pine,  are  s^e- 
mes  entirely  different.  Thimbeig's  Red  Pine  {Pinus  ahiety 
Linn.)  is  P,  polita^  Sieb.,  and  often  planted  near  Buddhist 
temples;  his  northern  common  fir  (^Pmus  tyhtatru)  is  P. 

*  See  Hofiineifiier'8  Britfe  aus  Indien  touhrend  der  Expedition  des 
Prinzen  Wcddemar  von  Preussen,  1847,  a.  351. 
+  Dec.  iii.  lib.  x.  p.  68. 
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Massoniana,  Lamb.;  his  P.  cembra,  the  German  and  Siberian 
stone  pine-tree,  is  P.  parviflora,  Sieb. ;  his  common  larch  (i^. 
larix)  is  the  P.  leptolepis,  Sieb. ;  his  Taxus  baccata,  the  fruit  of 
which  the  Japanese  courtiers  eat  as  a  precautionary  measure 
when  attending  long  ceremonies,*  forms  a  special  genus  and  is 
Cephalotaxus  drupacea,  Sieb.  The  Japanese  islands,  despite 
the  proximity  of  the  Asiatic  Continent,  have  a  very  different 
character  of  vegetation.  Thunberg's  Japanese  Weymouth 
pine,  which  would  present  an  important  phenomenon,  is 
moreoTer  a  naturalized  tree,  that  differs  entirely  from  the 
indigenous  pines  of  the  New  World.  It  is  Pinus  korajensis, 
Sieb.,  which  has  migrated  from  the  peninsula  of  Ck>rea  and 
Kamtschatka  to  Nipon. 

Of  the  114  species  now  known  of  the  genus  Pinus,  there  is 
not  one  in  the  whole  southern  hemisphere,  for  the  Pinus 
Merkusii,  described  by  Junghuhn  and  De  Yriese,  still  belongs 
to  that  part  of  the  island  of  Sumatra  which  is  north  of  the 
equator,  that  is,  to  the  district  of  the  Battas.  The  P.  insu- 
laris,  Endl.,  belongs  to  the  Philippines,  although  at  first  it 
was  introduced  into  Loudon's  Arboretum  as  P.  timoriensis. 
From  our  present  increasing  knowledge  of  the  geography  of 
plants,  we  know  that  there  are  excluded  also  from  the 
southern  hemisphere,  in  addition  to  the  genus  Pinus,  all 
the  races  of  Cupressus,  Salisburia  {Ginkgo),  Cunninghamia 
{Pinu8  lanceolatUj  Lamb.),  Thuja,  one  species  of  which  (7%. 
gigantea,  Nutt.)  at  the  Columbia  river  rises  as  high  as  180 
feet,  Juniperus,  and  Taxodium  (MirbeVs  Schubertia).  I  can 
introduce  this  last  genus  here  with  the  greater  certainty, 
inasmuch  as  a  Cape  plant,  SprengeVs  Schubertia  capensis,  is 
no  Taxodium,  but  forms  a  special  genus,  Widringtonia,  Endl., 
in  quite  another  division  of  the  Coniferse, 

This  absence  from  the  southern  hemisphere  of  the  true 
Abietineee,  of  the  Juniperineee,  Cupressineee,  and  aU  the 
Taxodineee,  as  likewise  of  the  Torreya,  of  the  SaUsburia 

*  Thunberg,  Flora  JaponicUf  p.  275.  The  allusion  is  somewhat 
amusiiig;  we  annex  a  translation  of  Thunberg's  note: — "This  fruit 
resembles  acorns,  and  is  of  an  astringent  nature.  For  this  reason 
the  Japanese  interpreters,  when  constrained  to  remain  in  the  royal 
presence  longer  than  usual,  chew  it,  as  an  antidiuretic  It  is  brought  to 
table  at  the  second  course  with  Acrodiya,  and  is  said  to  be  yeiy 
wholesome,  and  to  relax  the  bowels  although  it  constricts  the  mouthL 
The  expressed  oil  is  in  request  for  the  kitchen,  especially  among  tiie 
Chinese  monks  who  lire  at  Nagasacca."— Ed. 
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adiantifolia,  and  of  the  Ceplialotaxus  among  the  Taxine®, 
viyidly  reminds  us  of  the  enigmatical  and  still  obscure 
conditions  which  determined  the  original  distribution  of 
T^etable  forms.  This  distribution  can  by  no  means  be 
satisfactorily  explained  either  by  the  similari^  or  diversity  of 
the  soil,  by  thenoal  relations,  or  by  meteorological  conditions. 
I  have  long  since  directed  attention  to  the  fact,  that  the 
southern  hemisphere  possesses,  for  instance,  many  plants  of 
the  natural  family  of  die  Rosacese,  but  not  a  single  species  of 
the  genus  Rosa  itself.  Claude  Gay  informs  us,  that  the  Rosa 
Chilensis,  described  by  Meyen,  is  a  yariety  that  has  become 
wild  of  the  Rosa  centifolia,  Linn.,  which  has  been  naturalized 
in  Europe  for  thousands  of  years.  Such  wild-growing  varieties 
occupy  large  tracts  in  Chili  near  Valdivia  and  ORomo.* 

In  the  whole  tropical  region  of  the  northern  hemisphere  we 
only  found  one  single  indigenous  rose,  our  Rosa  Montezumo^y 
and  this  was  on  Sie  Mexican  highland,  near  Moran,  at  a 
height  of  9336  feet.  We  may  count  among  the  strange 
phenomena  observed  in  the  distribution  of  plants,  the  total 
absence  of  the  Agave  from  Chili,  though  it  possesses  Palms, 
Pourretias,  and  many  species  of  Cactus;  and  although  A. 
americana  flourishes  luxuriantly  in  Roussillon,  at  Nice,  at  Bot- 
zen,  and  in  Istria,  where  it  was  probably  introduced  from  the 
New  Continent  since  the  sixteenth  century,  and  where  it  forms 
one  connected  line  of  vegetation  from  the  north  of  Mexico, 
across  the  isthmus  of  Panama,  as  far  as  Southern  Peru. 
With  respect  to  the  Calceolarias,  I  long  believed  that,  like 
the  roses,  they  were  only  to  be  found  exclusively  on  the 
northern  side  of  the  equator.  In  fact,  among  the  twenty-two 
species  that  we  brought  with  us,  not  one  was  gathered  to  the 
north  of  Quito  and  the  volcano  of  Pichincha ;  but  my  friend 
Professor  Eunth  remarks  that  Calceolaria  perfoliata,  which 
Boussingault  and  Capt.  Hall  found  near  Quito,  advances  also 
as  far  as  New  Granada,  and  that  this  species,  as  well  as 
C.  integrifolia,  was  sent  by  Mutis  from  Santa  Fe  de  Bogot4  to 
the  great  LinnsBus. 

The  species  of  Pinus,  which  are  so  abundant  in  the  whpUy 
inter-tropical  Antilles,  as  well  as  in  the  tropical  moimtain 
regions  of  Mexico,  do  not  cross  the  isthmus  of  Panama,  and 
are  wholly  wanting  in  the  equally  mountainous  parts  of  tro- 

*  Guy,  Flora  ChUeneis,  p.  840. 
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picftl  South  America,  that  lie  north  of  the  equator ;  they  are 
equally  unknown  on  the  elevated  plains  of  New  Crranada, 
Paste,  and  Quito.  I  have  advanced  in  the  plains  and  on  the 
mountains  from  the  Rio  Sinu,  near  the  isthmus  of  Panama,  as 
far  as  12^  south  lat. ;  and  in  this  territorial  extent,  of  nearly 
1600  miles  in  length,  the  only  forms  of  needle-leaved  trees 
that  I  saw,  were  the  taxoid  Podocarpus  (P.  taxifolia),  64  feet 
high,  in  the  Andes  pass  of  Quindiu  and  in  the  Paramo  de 
Saraguru,  in  4^  26^  north  and  3®  40'  south  latitude,  and  an 
Ephedra  (E.  americana)  near  Guallabamba,  north  of  Quito. 

Among  the  group  of  the  Coniferae,  the  following  are  common 
to  the  northern  and  southern  hemispheres:  Taxus,  Gnetom, 
Ephedra,  and  Podocarpus.  Long  before  THeritier,  the  last 
genus  had  been  very  properly  distinguished  from  Pinus  by  Co- 
lumbus on  the  25th  of  November,  1492.  He  says,  '^  Pinales 
eh  la  Serrania  de  Haiti  que  no  Uevan  pifias,  pero  frutos  que 
j^aiecen  azeytunos  del  Axarafe  de  Sevilla."*  Species  of  yew 
extend  from  the  Cape  of  Good  Hope  to  61^  north  lat.  in 
Scandinavia,  consequently  through  more  than  95  degrees  of 
latitude.  Podocarpus  and  Ephedra  are  almost  as  vddely 
distributed;  and  even  from  among  the  Cupulifersa,  the 
species  of  the  oak  genus,  usually  termed  by  us  a  northern 
form,  though  they  do  not  cross  the  equator  in  South  America, 
reappear  in  the  southern  hemisphere,  at  Java,  in  the  Indian 
archipelago.  To  this  latter  hemisphere  ten  genera  of  the 
eone-bearing  trees  exclusively  appertain,  of  which  we  will 
here  cite  only  the  most  important:  Araucaria,  Dammara 
{Affcithis,  Sal.),  Frenela  (comprising  about  18  Australian 
dpecies),  Dacryditmi  and  Lybocedrus,  whose  habitat  is  both 
in  New  Zealand  and  the  Straits  of  Magellan.  New  Zealand 
][)osse8ses  one  species  of  the  genus  Dammara  (Z>.  aus traits)  ^ 
but  no  Araucaria.  The  contrary,  by  a  singular  contrast,  is 
the  case  in  New  Holland. 

In  the  form  of  acicular-leaved  trees,  Nature  presents  xm 
with  the  greatest  length  of  stem  existing  in  arborescent 
productions.  I  iise  the  term  arborescent,  for,  as  we  have 
already  remarked,  among  the  Laininarise  (the  ooeanie  algee) 
Macrocystis  pyrifera,  between  the  coast  of  California  and  68'' 
south  lat.,  often  attains  a  length  of  more  than  400  feet.  If 
we  exclude  the  six  Araucarias  of  Brazil,  Chili,  New  Holland, 

*  See  my  JBhcamen  crvt.  t.  ill.  p.  24. 
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4he  Norfolk  Islands  and  New  Caledonia,  then  those  Ck>ni- 
imB  are  the  highest,  'vdiose  habitat  is  the  temperate  zone 
of  the  North.  As  we  have  found  among  the  fomily  of  the 
palms  the  most  gigantic  of  all,  the  Cerozjlon  andicola,  about 
192  feet  high,  in  the  temperate  Alpine  cHmate  of  the  Andes, 
so  in  like  manner  do  the  loftiest  cone-bearing  trees  belong, 
in  the  northern  hemisphere,  to  the  temperate  north-western 
coast  of  America  and  to  the  Rocky  Mountains  (lat.  f^m 
40°  to  52®),  in  the  southern  hemisphere  to  New  Zealand, 
Tasmania  or  Van  Dieman's  Land,  to  Southern  ChiH  and 
Patagonia,  (where  the  lat.  is  again  from  43^  to  60°),  The 
most  gigantic  forms  among  the  genus  Pinus  are  Sequoia 
(Endl.),  Araucaria,  and  Dacrydium.  I  only  name  tiiiose 
species  whose  height  not  merely  reaches  but  often  exceeds 
200  feet.  That  the  reader  may  have  a  standard  of  com* 
parison,  he  is  reminded  that  in  Europe  the  loftiest  Bed  and 
White  Pines,  especially  the  latter,  reach  a  height  of  from 
160  to  170  feet;  for  instance,  in  Silesia,  the  pine  'in  the 
Lampersdorf  forest,  near  Frankenstein,  lon^  famous  for  its 
altitude,  is  only  158  feet  high,  although  17  feet  in  girth.* 

We  give  the  following  examples  :  — * 

Pinus  Ghrandis  (Dougl.),  inNew  California,  attains  a  height 
ef  202—224  feet. 

Pinus  Fr^montiana  (Endl.),  also  there,  and  probably  of  the 
same  heightf 

Dacrydium  Cupressinum  (Solander),  in  New  Zealand,  aboye 
213  feet. 

Pinus  Lambertiana  (Doiigl.),  in  North-western  America, 
223—234  feet. 

Araucaria  Excelsa  (TL  Brown),  the  Cupressus  columnaris  of 
Poister,  in  Norfolk  Island  and  the  surrounding  rocks,  132—^ 
223  feet.  The  six  Araucarifle  hitherto  known  fall  into  two 
groups,  according  to  Endlicher: 

a.  The  American  (Brazil  and  Chili),  A.  brasiliensis  [Rich.], 
between  15°  and  25**  south  lat.,  and  A.  imbricata  [Pavon], 
between  35°  and  dO^"  south  lat.;  the  latter  234 — 260  feet; 

/3.  The  Australian  (A.  Bidwilli  [Hook.]  and  A.  Cunning- 
tuuni  [Ait.]  on  ^xe  eastern  side  of  New  Holland,  A.  excelsa 

*  See  BfttzeNi^i  FeratreitM,  IMi,  ».  287. 

i*  Toirey  and  Frtfmo&t,  SepeH  </  Hi^  Mxphring  Expedition  to  Ute 

Itochy  Mountains  in  ISii,  p.  319. 

t2 
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of  Norfolk  Island,  and  A.  Cookii  [R.  Brown]  of  New  Cale- 
donia). Corda,  Presl,  Goppert,  and  Endlicher  have  already 
found  five  fossil  Araucariee  in  lias,  in  chalk,  and  in  lignite.* 

Finns  Douglasii  (Sab.)  in  the  valleys  of  the  Kooky  Moun- 
tains and  at  the  Columbia  Biver  (north  lat.  43<»^52*').  That 
meritorious  Scotch  botanist,  whose  name  this  tree  bears, 
suffered  a  dreadful  death  in  1833,  when  he  came  from  New 
California  to  collect  plants  on  the  Sandwich  Islands.  He 
inadvertently  fell  into  a  pit,  into  which  one  of  .the  wild.bulLs 
of  that  country,  always  viciously  disposed,  had  previously 
fallen.  This  traveller  has  described  from  accurate  measure- 
ments a  stem  of  P.  Douglasii,  which  at  three  feet  from  the 
groimd  was  57^  feet  round,  and  245  feet  high.f 

Pinus  Trigona  (Bafinesque),  on  the  western  slope  of  the 
Rocky  Mountains.^  This  ^'gigantic  fir''  was  measured  witJi 
great  care ;  the  girth  of  the  stem  at  6^  feet  above  the  ground 
was  often  from  38  to  45  feet.  One  stem  was  300  feet  high, 
and  without  branches  for  the  first  192'  feet. 

Pinus  Strobus  (in  the  eastern  part  of  the  United  States  of 
North  America,  especially  on  this  side  of  the  Mississippi,  but 
also  again  in  the  Rocky  Mountains,  from  the  source  of  the 
Columbia  to  Mount  Hood,  from  43°  to  54*  north  lat.),  in 
Europe  called  the  Weymouth  Pine,  and  in  North  America 
the  White  Pine,  commonly  no  more  than  160  to  190  feet 
high,  but  several  have  been  seen  in  New  Hampshire  of  250 
and  266  feet.§ 

Sequoia  Gigantea  (Endl. ;  the  Condylocarpus,  Sal.),  of  New 
California,  like  the  Pinus  trigona,  about  300  feet  high. 

The  nature  of  the  soil  and  the  conditions  of  heat  and 
moisture,  on  which  the  nourishment  of  plants  simultaneously 
depends,  promote,  it  must  be  admitted,  the  development 
and  the  increase  of  the  number  of  the  individuals  in  a 
species ;  but  the  gigantic  height  attained  by  the  stems  of  a 
few  among   the  many  nearly  allied  species  of  the    same 

*  Endlicher,  ConifercB/oasiles,  p.  801. 

t  See  Journal  of  the  Royal  Ingtitutum,  1826,  p.  325. 

t  See  description  in  Lewis  and  Clarke's  Tratfds  to  the  Source  qfih€ 
Missouri  River  and  across  the  American  Continent  to  Vte  Pae^ 
Ocean  (1804-6),  1814,  p.  456. 

§  Dwight,  Travels,  vol.  i.  p.  86,  and  flmerson.  Report  on  (he  Trees 
and  Shrubs  growing  naJturaUy  in  the  Forests  of  Massadiusetta,  1846, 
p.  60-66. 
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genus  is  not  dependent  on  soil  and  climate  but  on  a 
specific  organization,  on  internal  natural  disposition,  common 
alike  to  the  vegetable  and  to  the  animal  world.  With  the 
Araucaria  imbricata  of  Chili,  the  Pinus  Douglasii  of  the 
Columbia  Riyer,  and  the  Sequoia  gigantea  of  New  California 
(1245—300  feet)  contrasts  most  strongly — not  the  Willow 
(Salix  arcttca)  stunted  by  cold  or  mountain  height,  and 
only  two  inches  high, — ^but  a  little  phanerogamic  plant  in 
the  beautiful  climate  of  the  southern  tropical  region,  in  the 
Brazilian  province  of  Goyaz.  The  moss-like  Txisticha  hyp- 
noides,  of  the  Monocotyledonous  family  of  the  Podostemese, 
hardly  attains  the  height  of  three  lines.  '*  While  crossing 
the  Rio  Clairo  in  the  province  of  Ck>yaz,*-  says  an  excellent 
observer,  *'  I  perceived  on  a  stone  a  plant,  the  stalk  of  which 
was  not  more  than  three  lines  high,  and  which  I  considered 
at  first  to  be  a  moss.  It  was,  however,  a  phanerogamic 
plant,  supplied  with  sexual  organs  like  our  oaks,  and  those 
gigantic  trees  which  raised  their  majestic  heads  aroimd.'** 

Besides  the  height  of  the  stem,  the  length,  breadth,  and 
position  also  of  the  leaves  andfiiiit,  the  aspiring  or  horizontal, 
almost  umbellate  ramification,  the  gradation  of  the  colour 
from  fresh  or  silver- greyish  green  to  dark  brown,  give  a 
peculiar  physiognomical  character  to  the  Coniferae.  The 
acicular  leaves  of  Pinus  Lambertiana  (Douglas)  in  North- 
western America  are  five,  those  of  the  P.  excelsa  (Wallich) 
on  the  southern  slope  of  the  Himalaya  near  Katmandu,  seven, 
and  those  of  P.  longifolia  (Roxb.)  on  the  mountain  range  of 
Cashmere,  more  than  twelve  inches  long.  Moreover,  in  one 
and  the  very  same  species,  these  acicular  leaves  vary  in  the 
xnost  remarkable  manner,  from  the  combined  influence  of  the 
nourishment  derived  from  soil  and  air,  and  of  the  height  above 
the  level  of  the  sea.  I  found  these  variations  in  the  length 
of  the  leaves  of  our  common  wild  pine  {Pinus  sylvesirk)  so 
great,  while  travelling  in  a  west  and  east  direction  over  an 
extent  of  %(f  of  longitude  (more  than  3040  miles)  from  the 
Scheldt,  through  Europe  and  Northern  Asia,  to  Bogoslowsk, 
in  the  Northern  Ural,  and  Barnaul  beyond  the  Obi,  that  occa« 
aionally,  deceived  by  the  shortness  and  rigidity  of  the  leaves, 
I  have  mistaken  it  for  another  species  of  pine,  allied  to  the 
mountain  fir,  P,  rotundata^  Link,  {Pinus  undnata,  Bam*) 
*  Augoste  de  St.  Hilaire^  Morphologie  v€g6tale,  1840,  p.  98. 
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These  are,  as  Link  correctly  observes,*  transitdoms  to  Lede»- 
bour's  P.  sibirica  of  the  Altai. 

The  delicate  and  pleasing  green  thoi^h  deciduous  foliage 
of  the  Ahuahuete  {Taxodium  distichum^  Rich.,  Oupressus  dis^ 
Hcha,  Linn.)  on  me  Mexican  plateau  especiaUj  delighted 
me.  In  this  tropical  region  the  tree,  swelling  out  to  a  portly 
bulk,  and  the  Aztec  name  of  which  signifies  ^'  water-drum  " 
(from  atl,  water,  and  huehuetl,  drum),  flourishes  from  5750 
to  7670  above  the  level  of  the  sea,  whilst  it  descends 
towards  the  plain  in  the  marshy  district  (Cypress  swamps) 
of  Louisiana  as  fer  as  43^  lat.  In  the  southern  States 
of  North  America  the  Taxodium  distichum  ( Ck/prSs  chauve)^ 
as  well  as  in  the  lofty  plains  of  Mexico,  attains  a  height  of 
128  feet,  with  an  enormous  girth,  the  diameter  being  from 
80  to  nearly  40  feet,  when  measured  necu:  the  ground-f  The 
roots,  too,  present  a  very  remarkable  phenomenon,  for  they 
have  woody  excrescences,  which  are  sometimes  of  a  conical 
and  rounded,  sometimes  of  a  tabular  shape,  and  project  three 
and  even  nearly  five  feet  above  the  ground.  Travellers  haye 
compared  these  woody  excrescences,  in  spots  where  they  are 
numerous  and  frequent,  to  the  grave-tablets  of  a  Jewish 
churchyard.  Auguste  de  St.  Hilaire  remarks,  with  much 
acuteness:  *' These  excrescences  of  the  bald  cypress,  which 
resemble  boundary-posts,  may  be  regarded  as  exostoses,  and 
like  these  live  in  the  air;  adventitious  buds  would  doubtless 
escape  from  them,  if  the  nature  of  the  tissue  of  the  coniferous 
plants  did  not  oppose  itself  to  the  development  of  those  ooik- 
cealed  germs  that  give  birth  to  these  kinds  of  buds."|  In 
addition  to  the  above,  a  remarkably  enduring  vitality  is  man^ 
fested  in  the  roots  of  cone-bearing  trees  by  the  phenomcaion 
which,  imder  the  name  of  '*  Effervescence,'*  (aftergrowth?)  has 
attracted,  in  many  ways,  the  attention  of  botanical  j^ysiologists, 
and  which  phenomenon,  it  appears,  rarely  displays  itself  in  other 
dicotyledonous  plants.  The  stumps  of  the  feUed  white  Pine, 
left  in  the  ground,  form,  during  a  successum  of  several  years, 
new  layers  of  wood,  and  continue  to  increase  in  thickness, 
without  throwing  out  shoots,  branches,  or  leaves.  The  excel- 
lent observer  Goppert  believes,  that  this  takes  pUoe  solely 

*  Linncsa,  bd.  xv.  1841,  s.  489. 

t  Emerson,  Report  an  the  Forests,  pp.  49, 101. 

t  Morphologic  vSgikde,  p.  91. 
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tjirough  nourishment  derived  from  the  roots,  which  the 
eictremity  of  the  stem  receives  from  a  neighbom'ing  Hying 
tree  of  the  same  species.  The  roots  of  the  living  tree  he 
conceives  are  organically  incorporated  with  those  of  the 
stump,*  Kunth,  in  his  excellent  new  Lehrhuch  der  Botanik^ 
is  opposed  to  this  explanation  of  a  phenomenon,  which  was 
even  known,  though  imperfectly,  to  Theophrastus.t  Accordr 
ing  to  him,  this  process  is  perfectly  analogous  to  that  by 
which  metallic  plates,  nails,  carved  letters,  nay,  even  staged 
horns  become  imbedded  within  the  body  of  wood«  ''Ime 
cam,bium,  that  is,  the  thin,  walled  cellular  tissue,  conducting 
muco-granular  sap,  from  which  new  formations  alone  proceeo* 
eontinuea  without  any  relation  to  the  buds  (being  perfectly 
independent  of  them)  to  deposit  new  layers  of  wood  on  the 
outermost  layer, "J 

The  relation  above  alluded  to,  between  the  absolute  height 
of  the  ground  and  the  geographical  as  well  as  isothermal 
latitude,  shows  itself  often,  no  doubt,  when  one  compares  the 
arborescent  vegetation  of  the  tropical  part  of  the  Andes  chaiii 
with  the  vegetation  of  the  north-west  coast  of  America,  or 
the  banks  of  the  Canadian  lakes.  The  same  remark  wa# 
made  by  Darwin  and  Claude  Gay  in  the  southern  hemisphere, 
when  Ihey,  in  their  descent  from  the  plateau  of  Chili,  ad- 
vanced towards  Eastern  Patagonia,  and  the  Archipelago  of 
Tierra  del  Fuego ;  here  woods  of  Drymis  Winteri,  together 
with  Fagus  antarctica  and  Fagus  Forsteri,  cover  every  thing 
with  long  uniform  rows  in  a  northern  and  southern  direction 
down  to  the  low  l^aids.  Trifling  deviations  from  the  law  of 
constant  staHon^ratios  between  mountain  height  and  geographu 
col  latitude,  depending  or  local  causes,  not  sufficiently  investi*- 
gated,  occur  even  in  Europe.  I  would  call  to  mind  the  limits 
of  altitude  for  the  birch  and  common  fir  in  a  part  of  the  Swis^ 
Alps,  on  the  Grimsel,  The  fir  {Pinu9  sylvestris)  flourishes 
there  up  to  6330;  and  the  birch  {Betula  alba)  up  to  6906 
feet;  beyond  them  again  there  is  a  belt  of  stone  pines  {Pim^ 
cet^hra),  whose  upper  boundary  is  7343  feet.  The  birch^ 
in  consequence,  lies  there  between  two  belts  of  Coniferee. 

*  Gopperty    Bedbadhtungen  vher  da$  sogencmnte   Ufn/waUen  dtft 
Tannensi&cke,  1842,  8. 12. 
t  Jlist.  Plant,  lib.  iii.  oap.  7*  PP.  5&j  60.    Scljnwdw. 
t  Th.  i.  8.  143,  166. 
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According  to  the  excellent  observations  of  Leopold  von  Bach, 
and  the  more  recent  ones  of  Martins,  who  also  visited  Spits- 
bergen, the  limits  of  the  geographical  distribution  in  the  high 
Scandinavian  north  (in  Lapland)  are  as  follows:  "The  Fir 
extends  to  70*^;  the  White  Birch  {Betula  alba)  to  VO*'  40';  the 
Dwarf-Birch  (B.  nana)  to  71°  at  least:  Pinus  cembra  is 
entirely  wanting  in  Lapland."* 

As  the  length  and  the  position  of  the  acicnlar  leaves 
define  the  physiognomic  character  of  the  coniferse,  this  is 
still  more  designated  by  the  specific  difference  of  the  leaf- 
breadth,  and  the  parenchymatous  development  of  the  appen- 
dicular organs.  Several  £^cies  of  Ephedra  may  be  said  to 
be  almost  leafless;  but  m  Taxus,  Araucaria,  Dammara, 
f  Agathis),  and  the  Salisburia  adiantifolia  of  Smith  {Ginffko 
otlobat  Linn.),  the  breadth  of  the  leaf  gradually  increases.  I 
have  here  arranged  the  genera  morphologically.  Even  the 
names  of  the  species,  as  first  chosen  by  botanists,  indicate 
such  an  arrangement.  Dammara  orientalis  of  Borneo  and 
Java,  often  1 1  feet  in  diameter,  was  at  first  named  loranthi- 
fi>lia:  Dammara  australis  (Lamb.),  in  New  Zealand,  rising 
to  150  feet  high,  was  originally  named  zamaefolia.  Neither 
of  these  has  acicular  leaves,  but  "folia  altema  oblongo 
lanceolata,  opposita,  in  arbore  adultiori  saepe  altema,  enervia, 
striata."  The  lower  surface  of  the  leaf  is  densely  covered 
with  stomata.  These  transitions  of  the  appendicular  system, 
from  the  greatest  contraction  to  a  broad  leaf  surface,  possess, 
like  every  advance  fi'om  simple  to  compoimd,  both  a  morpho- 
logical and  a  physiognomical  interest.f  The  shortnsta&ed, 
broad,  split  leaf  of  the  Salisburia  (Kampfer*s  Ginkgo),  has 
also  the  breathing  pores  (stomata^  only  on  the  inferior  side. 
The  original  habitat  of  the  tree  is  not  known.  It  became 
distributed  from  the  Chinese  temples  to  the  gardens  of  Japan, 
in  consequence  of  the  intercourse  that  existed  in  olden  tunes 
between  the  congregations  of  Buddha. 

I  was  a  witness  of  the  singularly  painful  impression,  which 
the  first  sight  of  a  pine-forest  at  Chilpanzingo  made  on  one 

*  Compare  Unger,  Ueber  den  Einfluss  des  Bodena  auf  die  Verthei' 
lung  der  Oevodchae,  0.  200;  Lindblom,  Adnot.  in  geographicam  plan' 
tarum  intra  Sueciam  distribiUionem,  p.  89;  Martiuua^  in  the  An$ude» 
des  Sciences  natureUea,  t.  zviii.  1842,  p.  195. 

t  Link,  UrweU,  Th.  i.  1834,  a.  201-211. 
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of  our  companions  in  travelling  from  a  port  in  the  South 
Sea  through  Mexico  to  Europe.  Bom  in  Quito,  under  the 
equator,  he  had  never  seen  needle-leaved  trees  and  folia 
acerosa.  The  trees  appeared  to  him  to  be  leafless,  and 
because  we  were  journeying  towards  the  cold  north,  he 
thought  he  recognised  already,  in  the  extreme  contraction  of 
the  organs,  the  impoverishing  influence  of  the  Pole.  The 
traveller,  whose  impressions  I  am  here  describing,  and  whose 
name  neither  Bonpland  nor  myself  can  mention  without 
regret,  was  an  excellent  young  man,  the  son  of  the  Marquis  de 
Selvalegre,  Don  Carlos  Montufar,  whose  noble  and  ardent 
love  of  freedom  courageously  led  him,  a  few  years  later, 
to  a  violent,  though  not  dishonourable,  death,  in  the  war  of 
independence,  waged  by  the  Spanish  colonies. 

(24)  p.  227—'' Fothos plants,  Arotdeter 

Caladium  and  Pothos  are  forms  appertaining  exclusively  to 
the  tropical  world,  whilst  the  different  species  of  Arum  belong 
more  to  the  temperate  zone.  Arum  italicimi,  A.  dracunculus, 
and  A.  tenuifolium  advance  as  far  as  Istria  and  Friuli.  No 
Pothos  has  hitherto  been  discovered  in  Africa.  The  East 
Indies  possess  several  species  of  this  genus  (P.  scandens  and 
P.  pinnata),  which  have  a  less  beautifrd  physiognomy  and  are 
of  less  luxuriant  growth  than  the  American  Pothos  plants. 
We  discovered  a  beautiful  true  arborescent  Aroidea  (Cahtdium 
arboreum),  having  a  stem  from  16  to  more  than  21  feet  in 
height,  near  the  convent  of  Caripe,  east  of  Cumana.  Beau- 
vois  foimd  a  singular  Caladiiun  (Culcasia  scandens)  in  the 
kingdom  of  Benin.*  In  the  Pothos  form  the  parenchyma 
occasionally  expands  to  so  great  a  degree  that  the  leaf-surface 
'becomes  perforated  with  holes,  as  in  Calla  pertusa  (Kunth), 
and  Dracontium  pertusum  (Jacquin),  which  we  coUected  in 
the  forests  of  Cumana.  It  was  the  Aroideas  which  first  drew 
attention  to  the  remarkable  phenomenon  of  the  fever-heat 
evolved  by  certain  plants  during  the  period  of  their  inflo- 
reseence,  and  which  even  sensibly  affects  the  thermometer, 
and  is  connected  with  a  great  and  temporary  increase  in 
the  absorption  of  oxygen  from  the  atmosphere.  Lamarck, 
in  1789,  observed  this  increase  of  temperature  in  the  Arum 
italicum.     According  to  Hubert  and  Bory  de  St.  Vincent, 

*  Palisot  de  Beauvois,  Flore  cTOware  et  de  Benin,  t  i.  1804,  p*  4, 
pi.  III.  '  ^    ' 
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the  vital  heat  of  the  Aram  eordifoHiua  Ti$os  in  iho  Isle  of 
Franoe  to  110**  or  120%  wlxikt  the  tompeniture  of  the  sur- 
rounding air  is  only  66°.2  Fahr.  Even  in  Europe,  Becquerel 
4uid  Breschet  found  a  difference  of  39°.4.  Dutrochet  observed 
a  parox3r8m,^-a  rhythmical  decrease  and  increase  of  vital 
heat, — ^which  appealed  by  day  to  attain  a  double  maximum. 
Theodore  de  Saussure  remarked  analogous  augmentations  of 
heat,  although  only  of  1^.1  and  1°.8  Fahr.,  in  other  families 
of  plants ;  as,  for  instance,  in  Bignonia  radicans  and  Cuciurbita 
pepo.  In  the  latter,  the  male  plant  exhibited  a  greater  in* 
crease  of  temperature  than  the  female,  when  measured  by  a 
very  sensitive  thermosoopic  apparatus.  Dutrochet — whose 
early  death  is  greatly  to  be  regretted,  on  account  of  the  import- 
ant services  he  rendered  to  physics  and  vegetable  physiology 
— likewise  observed,*  by  means  of  thermo-magnetic  multipli- 
cators,  a  vital  heat  of  0^.25  to  0^.67  Fahr.  in  many  young  plsmts 
(Euphorbia  lathyris,  Lilium  oandidum,  Papaver  somniferum), 
and  even  among  fimguses,  in  many  species  of  Agaricus  and 
Lycoperdon.  This  vital  heat  disappeared  at  night,  but  not 
by  day,  even  when  the  plants  were  placed  in  the  dark. 

The  contrast  presented  by  the  physiognomy  of  the  Casuar 
rineas,  aoicular-leaved  trees,  and  the  almost  leafless  Peruvian 
Ck)lletias  and  Pothoa  plants  (Aroideas),  is  still  more  striking 
when  we  compare  these  types  of  extreme  contraction  in  tb« 
leaf  form  wiUi  Nymphesaoeie  and  Kelumbcma^^  Here  ^i^ 
again  meet,  as  in  the  Aroideee,  with  leaves  in  which  the 
cellular  tissue  is  excessively  expanded  upon  loQg,  fleshy,  suo- 
oulent  petioles,*— -as  Nymphs^  alba,  N.  lutea,  N.  thermalis 
(formeny  called  N.  lotus,  from  the  hot  spring  of  Pecae,  near 
Groswardein  in  Hungary),  the  species  <k  Nelumbo,  Euryale 
amasx)nica  (Poppig),  and  Victoria  Regina,  allied  to  the  prickly 
Euryale,  although  of  a  very  different  genus,  according  to 
Lindley,  and  discovered  in  1837  by  Sir  Robert  Schomburgk 
in  the  river  Berbice,  in  British  Guiana.  The  round  leaves  of 
this  splendid  aquatic  plant  are  &om  5  to  6  feet  in  diameter,  and 
surrounded  by  upright  margins  irom  3  to  5  inches  in  height, 
which  are  light  green  on  the  inner  side,  but  of  a  bright 
crimson  on  the  outside.  These  agreeably  perfumed  flowers, 
of  which  20  or  30  may  be  seen  together  in  a  small  space,  are 
about  15  inches  in  diameter,  of  a  white  or  rose  colour,  and 

•  Oomptea  rendua  de  rinMtUui,  t.  viu.  1839,  p.  454,  t.  iz.  pp.  614 

—781. 
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have  many  hundred  petale.*  Poppig  also  gives  to  the  leaves 
of  his  Euryale  amazonica,  which  he  found  at  Tefl^,  a  diameter  of 
about  6  feet.t  Whilst  Euryale  and  Viotoria  present  a  greats 
parenchymatous  expansion  of  the  leaf-form  in  all  its  dimensions 
than  other  genera,  the  most  gigantic  development  of  the 
blossoms  occurs  in  a  parasitical  Cytinea,  which  Dr.  Arnold 
discovered  in  Sumatra  in  1818.  This  flower,  Rafflesia  Amoldi 
(R.  Brown),  has  a  stemless  blossom  measuring  three  feet  in 
diameter,  surrounded  by  large  leaf-like  scales.  like  funguses, 
it  has  an  animal  odour,  and  smells  something  like  beef 

(25)  p.  227 — "  Lianes,  Creeping  Plants,  (Span.  VejticcoaJ'* 

According  to  Kunth's  division  of  Bauhinlas,  the  true  genus 
Bauhinia  belongs  to  the  New  Continent.  The  African  Bati- 
hinia,  B.  rufescens  (Lam.),  is  a  Pauletia  (Cav,)»  a  genus  of 
which  we  also  discovered  some  new  species  in  South  America. 
In  the  same  manner  the  Banisterias  of  the  Malpighiacees  are 
'  actually  an  American  form.  Two  species  are  indigenous  to 
the  East  Indies,  and  one-described  by  CavaniUes  as  B.  leona 
-—•to  Western  Ajfrica.  In  the  tropical  zone,  and  in  the  Southern 
hemisphere,  species  of  the  most  different  families  belong  to 
the  climbing  plants  which  in  those  regions  render  the  forests 
80  impenetrable  to  man  and  so  accessible  and  habitable  to  the 
whole  monkey  family  (Quadrumana),  the  Cerooleptes,  and 
the  small  tiger  cats.  The  Lianes  thus  afford  whole  flocks  of 
gregarious  animals  an  easy  means  of  rapidly  ascending  high 
trees,  passing  from  one  tree  to  another,  and  even  of  crossing 
brooks  and  rivulets. 

In  the  south  of  Europe  and  in  the  north  of  America,  Hop^ 
from  the  Urticese,  and  the  species  of  Y itis  from  the  Ampelideeei^ 
belong  to  Climbing  Plants ;  while  this  form  is  represented  in 
the  tropics  by  climbing  and  trailing  grasses.  We  found  on 
the  elevated  plains  of  Bogota,  in  the  pass  of  Quindiu  in  the 
Andes,  and  in  the  Cinchona  forests  of  Loza,  a  Bambusa 
allied  to  Nastus,  our  Chusquea  scandens,  twined  round 
powerful  trunks  of  trees,  adorned  at  the  same  time  with 
flowering  Orchidese.  Bambusa  scandens  (Tjankorreh),  whieb 
Blume  found  in  Java,  belongs  probably  to  Nastus,  or  to  the 

*  Robert  Sohomburgk,  Meiaen  in  Ouiana  und  am  Orinoho,  1841> 
&  288. 

f  PSppig,  Reise  in  Chile,  Peru,  und  auf  dem  Amaasonenatrome* 
Bd.  ii  1836,  s.  482. 
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grass-genus  Chusquea,  the  Carrizo  of  the  Spanish  settlers.  In 
the  pine  forests  of  Mexico,  Climbing  Plants  seem  to  be  entirely 
wanting;  but  in  New  Zealand  a  fragrant  Pandauus,  Frey- 
einetia  Banksii,  together  with  one  of  the  SmilacesB,  Ripogonum 
parviflorum  (R.  Brown),  which  renders  the  forests  almost 
unpenetrable,  winds  round  a  gigantic  fir-tree  more  than  200 
feet  high,  Podocarpus  dacryoides  (Rich.),  called  Kakikatea 
in  the  hinguage  of  &e  country.* 

A  striking  contrast  to  these  Climbing  Grasses  and  Creep- 
ing Pandaneas  is  afPorded  by  the  splendid  many-coloured 
blossoms  of  the  Passion  flowers  (among  which,  however,  we 
ourselves  found  one  arborescent,  upright,  species  (Passiflora 
glauca)  in  the  Andes  of  Popayan,  at  an  elevation  of  nearly 
10,500  feet,  and  by  the  Bignoniaceae,  Mutisise,  Alstromeriae, 
XJrviUeee,  and  Aristolochias.  Among  the  latter,  our  Aristo- 
lochia  cordata  has  a  coloured  (purplish  red)  calyx,  about  seven- 
teen inches  in  diameter ;  ''  flores  gigantei,  pueris  mitrsB  instar 
inservientes."  Owing  to  the  quadrangular  form  of  their  stalks, 
their  flattening,  which  is  not  occasioned  by  any  external 
pressure,  and  a  band-like  undulatory  motion,  many  of  these 
climbing  plants  have  a  peculiar  physiognomy.  The  diagonal 
intersections  of  the  stems  of  Bignonias  and  Banisterias  form, 
by  means  of  furrows  in  the  ligneous  substance,  and  through 
its  clefts,  where  the  bark  penetrates  to  some  depth,  cruciform 
or  mosaic-like  figures.f 

(26)  p.  228—"  The  form  of  Ahesr 

To  this  group  of  plants,  which  is  characterised  by  a  great 
similarity,  belong  Yucca  aloifolia,  which  penetrates  as  far 
north  as  Florida  and  South  Carolina;  Y.  angustifolia  (Nutt.), 
which  advances  to  the  banks  of  the  Missouri;  Aletris  arborea; 
the  Dragon-tree  of  the  Canaries,  and  two  other  Dracaenas 
belonging  to  New  Zealand ;  arborescent  Euphorbias ;  and  Aloe 
dichotoma,  Linn.,  (formerly  the  genus  Rhipidodendrum  of 
Willdenow),  the  celebrated  Koker-boom,  whose  stem  is 
four  feet  in  thickness,  about  twenty  feet  high,  and  has  a 
crown  measuring  426  feet  round.]:    The  forms  which  I  have 

*  Ernest  Dieffenbach,  TraveU  in  New  Zealand,  1843,  vol.  L  p.  426. 

f  See  the  very  correct  delineations  in  Adrien  de  Jussieu,  Caura  de 
Botanigue,  pp.  77 — 79,  figs.  105 — 108. 

t  Patteison,  Reiaen  in  das  Land  der  HoUentoUen  und  der  Kaffem^ 
1790,8.65.  ^ 
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here  associated  t(^ther  belong  to  very  different  fiunilies: 
as,  for  instance,  to  the  liliaoefle,  AsphodeleeD,  Pandane8i» 
Amaryllideae,  and  Euphorbiace® ;  and  are  therefore,  with, 
the  exception  of  the  last  named,  all  included  under  the  great 
division  of  Monocotyledons.  One  of  the  Pandaneee,  Phyte- 
lephas  macrocarpa  (Ruiz),  which  we  found  on  the  banks  of  the 
Magdalena  river  in  New  Ghranada,  exactly  resembles  with  its 
fea^ery  leaves  a  small  palm-tree.  The  Tagua  (as  it  is  called 
by  the  Indians)  is  moreover,  as  Kunth  has  observed,  the  only 
Pandanea  of  the  New  Continent.  The  singular  Agave-like 
and  high-stemmed  Doryanthes  excelsa  of  New  South  Wales* 
which  the  intelligent  Correa  de  Serra  was  the  first  to  describe* 
belongs  to  the  Amaryllideee,  like  our  low-growing  Narcissuses 
and  Jonquils. 

In  the  candelabra-like  form  of  Aloes,  the  branches  of  the 
main-trunk  must  not  be  confounded  with  the  flower-stalks. 
In  the  American  aloe,  Agave  Americana  (Maguey  de  Co-» 
cuyza),  which  is  entirely  wanting  in  Chili,  and  in  ihe  Yucca 
acaulis  (Maguey  de  Cocuy),  the  leaf-stalks  present  a  cande- 
labra-like arrangement  of  the  blossoms  during  the  excessively 
rapid  and  gigantic  development  of  the  inflorescence,  which,  as 
is  well  known,  is  but  too  transient  a  phencHnenon.  In  some 
arborescent  Euphorbias  the  physiognomical  character  depends*, 
however,  on  the  branches  and  their  arrangement.  Lichtenstein 
describes,*  with  much  animation,  the  impression  made  upoa 
him  by  the  appearance  of  an  Euphorbia  omcinarum  which  he 
saw  in  the  ''  Chamtoos  Bivier/'  near  Cape  Town.  The  form 
of  the  tree  was  so  symmetrical,  that  it  repeated  itself  on  a 
small  scale,  like  a  candelabrum,  to  a  height  of  more  than  30 
feet.     All  the  branches  were  furnished  with  sharp  thorns. 

Palms,  Yucca  and  Aloe  plants,  arborescent  Ferns,  some 
Aralias,  and  the  Theophrasta,  where  I  have  seen  it  in  a  state 
of  luxuriant  growth,  present  to  the  eye  a  certain  physiogno-. 
mical  resemblance  of  character  by  the  nakedness  of  the  stems 
(there  being  no  branches)  and  the  beauty  of  their  summits  or 
crowns,  however  they  may  otherwise  difler  in  the  structure  of 
the  inflorescence. 

Melanoselinum  decipiens,  (Hofm.),  which  has  been  intro* 
duced  into  our  gardens  from  Madeira,  and  is  sometimes 
from   10  to   12  feet  high,  belongs  to  a  peculiar  group  of 
*  Seehis  J^eiMfi  im  sUdlichen  A/rika,  ih.  i.  s.  870. 
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aiboresoent  timbellifene  allied  to  the  AraliaceoB,  to  which  oHier 
npecsies,  as  yet  nndiaoovered,  will  undoubtedly  at  some  future 
time  be  added.  Ferula,  H^racleum,  and  Thapsia  likewise 
attain  a  considerable  height,  but  they  axe  stiU  herbaceous 
shrubs.  Melanoselinum  stands  almost  entirely  alone  as  an 
arborescent  umbelliferous  plant;  Bupleurum  {Tenoria)  fruti'' 
cotum,  Linn.,  of  the  shores  of  the  Mediterranean,  Bubon 
galbanum  of  the  Cape,  and  Crithmum  maritimum  of  our  sea- 
coasts,  are  only  shrubs.  Tropical  coimtries,  where,  as  Adanson 
long  since  very  correctly  remarked,  UmbellifersD  and  Cruci- 
Heao  are  almost  wholly  wantii^  in  the  plains,  exhibit,  as 
we  ottrselves  observed,  the  most  dwarfish  of  all  the  umbelli- 
fbrous  fiimily  on  the  lofty  mountain  ridges  of  the  South  Ame* 
rican  and  Mexican  Andes.  Among  the  thirty-eight  species 
which  we  collected  on  elevations  whose  mean  temperature 
was  below  54°, 5  Fahr.,  we  found  Myrrhis  andicola,  Fragosa 
arctioides,  and  Pectophytimi  peduncukre,  interspersed  with 
an  equally  dwaz&^h  Alpine  Draba,  growing  moss-like  close 
to  the  rock  and  the  frequently  frozen  earth,  at  a  height  of 
13,428  feet  above  the  level  c^  the  sea.  The  onlv  tropical 
umbelliferous  plants  which  we  foimd  on  the  plam  in  the 
New  Continent  were  two  species  of  Hydroootyle  (If.  um^ 
heUata  and  H.  l^tostachya)  between  the  Havannah  and 
Batabano,  and  thei^fbre  at  the  extreme  limit  of  the  toxrid 


(27)  p.  228—"  The  form  of  Grasses.'' 

The  group  of  the  arborescent  grasses  which  Kunth  has  col* 
ieoted  under  the  head  of  Bambusace»,  in  his  great  work  on 
the  plants  collected  by  Bonpland  and  myself,  constitutes  one  of 
tiie  most  beautiM  adornments  of  tropical  v^etation.  Bambu, 
oalled  also  Mambu,  occurs  in  the  Malay  language,  although 
aesotding  to  Bnschmann  merely  as  an  isolated  ezpressi<m,  the 
ordinary  term  in  use  being  buluh,  whilst  the  only  name  for 
this  species  of  cane  in  Java  and  Madagascar  is  wuluh,  voulou. 
Ihe  numbers  of  the  genera  and  species  included  in  this 
group  have  been  extraordinarily  increased  by  the  industiy  of 
botanical  travelers.  It  has  been  foimd  that  the  genus 
Bambttsa  is  ^itizely  wanting  in  the  New  Continent,  to  which 
region,  however,  the  gigantic  Guaduas,  discovered  by  us,  and 
wmch  attain  a  height  of  from  50  to  64  feet,  toge&er  with 
the  Chusquea,  exclusively  belong ;  that  Arundinaria  (Rich.) 
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cx^cturs  in  both  continents,  although  difPering  specifically  in 
each;  that  Bambusa  and  Beesha  (Bheed.),  occur  in  India 
and  the  Indian  Archipelago ;  and  that  Nastus  grows  in  the 
islands  of  Madagascar  and  Bourbon.  With  the  exception  of 
the  high-^climbing  Chusquea,  these  forms  morphologically 
replace  each  other  in  different  parts  of  Ihe  earth.  In  the 
northern  hemisphere  far  beyond  the  limits  of  the  torrid  region, 
in  the  valley  of  the  Mississippi,  the  traveller  is  gladdened  by 
the  sight  of  a  species  of  Bamboo,  the  Arundinaria  macrosperma, 
formerly  called  also  Miegia  and  Ludolfia.  In  the  southern 
hemisphere,  in  the  south  of  Chili,  between  the  parallels  of  37^ 
and  42°,  Qay  found  one  of  the  Bambtisacea  more  than  20  feet 
high  (not  a  climbing,  but  a  still  undescribed  arborescent  self- 
supporting  Chusquea) ,  growing,  mingled  with  Drymis  Chilensis, 
in  a  region  clothed  wi&  an  imiform  forest-covering  of  Fagus 
obHqua. 

Whilst  in  India  the  Bambusa  flowers  so  frequently  that  in 
Mysore  and  Orissa  the  seeds  are  mixed  with  honey,  and  eaten 
like  rice,*  in  South  America  the  Quadua  blossoms  so  very 
seldom  that  in  the  course  of  four  years  we  were  only  twice 
able  to  procure  the  flowers ;  once  on  the  solitary  banks  of  the 
Cassiquiare,  the  arm  connecting  the  Orinoco  with  the  Eio 
Negro  and  the  Amazon,  and  again  in  the  province  of  Popayan, 
between  Buga  and  Quilichao.  It  is  a  veiy  striking  &ct  that 
some  plants  grow  with  the  greatest  vigour  in  certain  loca^ 
lities  without  flowering;  as  is  the  case  with  the  Euro* 
pean  olive-trees  introduced  into  America  centuries  ago,  and 
growing  between  the  tropics,  near  Quito,  at  elevations  of 
about  9600  feet  above  the  level  of  the  sea;  and  in  like  manner 
the  walnuts,  hazel>nut  bushes,  and  the  fine  olive-trees  {Olea 
JSuropea)  of  the  Isle  of  France.f 

As  some  of  the  Bambusacees  (arborescent  grasses)  ad-. 
vance  into  the  temperate  Kone,  so  also  they  do  not  sa£fer 
in  the  torrid  £one  m>m  the  temperate  climate  of  mountain 
districts.  They  are  certainly  more  luxuriant  as  social  plants 
between  the  sea-shore  and  elevations  of  about  2558  feet 
in  the  Province  de  las  Esmeraldas,  west  of  the  volcano  of 
Pichincha,  where  Guadua  angustifolia  (Bambusa  Guadua  of  out 
Piantes  SquinoxtaleSf  t.  i.  tab.  xx)  generates  in  its  interior 

*  Buchanan,  Journey  through  Mysore,  vol.  ii.  p.  841 ;  and  Stirling, 
in  the  AHat.  Res.  vol.  xv.  p.  205. 

+  See  Bojer,  Hortus  Mauriticmus,  1887,  p.  201. 
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large  quantities  of  the  siliceoiis  Tabaachir  (Sanscrit  tvtMschira^ 
oow-nulk).  We  saw  the  Ghiadua  advance  in  the  pass  of 
Qnindiu,  in  the  chain  of  the  Andes,  to  a  height  of  5755  feet 
above  the  level  of  the  sea,  as  determined  by  barometric  mea- 
surements. Nastus  borbonicus  has  been  called  a  true  Alpine 
plant  by  Bory  de  St.  Vincent,  and  according  to  him  it  does, 
not  descend  lower  than  3840  feet  on  the  declivity  of  the  volcano 
in  the  island  of  Bourbon.  This  appearance  or  the  repetition 
at  great  elevations  of  certain  forms  belonging  to  torrid  plains 
calls  to  mind  the  group  of  Alpine  palms  (Kunthia  montana, 
Ceroxylon  andicola,  and  Oreodoxa  frigida)  of  which  I  have 
already  spoken,  and  a  grove  of  Musacese  (Heliconia,  perhaps 
Maranta),  16  feet  high,  which  I  found  growing  isolated  on 
the  Silla  de  Caracas,  at  a  height  of  more  &an  7000  feet  above 
the  level  of  the  sea.*  While  the  form  of  gramineee,  with  the 
exception  of  some  few  herbaceous  dicotyledons,  constitutes 
the  highest  phanerogamic  zone  on  the  snow-crowned  summits 
of  mountains,  so  the  grasses  mark  the  boundary  of  phane* 
rogamic  vegetation  in  a  horizontal  direction,  towards  the 
northern  and  southern  polar  region?. 

Many  admirable  general  results,  no  less  than  a  great  mass 
of  important  materials,  have  been  yielded  to  the  geography 
of  plants  by  my  young  friend,  Joseph  Hooker,  who,  after 
having  but  recently  returned  with  Sir  James  Ross  from  the 
frozen  antarctic  regions,  is  now  engaged  in  exploring  the 
Thibetian  Himalaya.  He  draws  attention  to  the  fact  that 
phanerogamic  flowering  plants  (grasses)  advance  17 ^°  nearer 
to  the  north  than  to  the  south  pole.  In  the  Falkland 
Islands,  near  the  thick  knots  of  Tussac  grass,  Dactylis. 
cespitosa,  Forster,  (a  Festuca,  according  to  Kuntii),  and  in 
Tierra  del  Fuego,  imder  the  shade  of  the  birch-leaved  Fagus 
antarctica,  there  grows  the  same  Trisetum  subspicatum, 
which  spreads  over  the  whole  range  of  the  Peruvian  Andes, 
and  across  the  Eocky  Mountains,  to  Melville  Island,  Green- 
land,  and  Iceland,  and  is  also  found  in  the  Swiss  and  Tyrolese 
Alps  as  well  as  in  the  Altai,  in  Kamtschatka,  and  in  Camp- 
bell's Island,  south  of  New  Zealand,  extending  therefore 
over  127  degrees  of  latitude,  or  from  54°  south  to  72°  50' 
north  lat.  "  Few  grasses,"  says  Joseph  Hooker,t  "  have  so 
wide  a  range  as  Trisetum  subspicatum  (Beauv.),  nor  am  I 

•  JRdat.  hist,  t.  i.  pp.  605—606. 
t  Fhra  atUarOica,  p.  97. 
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iicquainted  with  any  other  arctic  species  which  is  equally  an 
inhabitant  of  the  opposite  polar  regions/'  The  South  Shetland 
Islands,  which  are  separated  by  Bransfield  Straits  from 
d'Urville*s  "Terre  de  Louis-Philippe"  and  from  Peak 
Haddington,  a  volcano,  7046  feet  high,  and  situated  in 
64°  12'  south  lat.,  have  recently  been  visited  by  Dr.  Eights,  a 
botanist  from  the  United  States.  He  found  there  (probably 
in  62°  or  62  j^^  south  lat.)  a  small  grass,  Aira  antarctica,*  which 
is  '^the  most  antarctic  flowering  plant  hitherto  discovered." 

Even  in  Deception  Island,  belonging  to  the  same  group, 
62^  5(y,  only  lichens  are  met  with,  and  no  longer  any  species 
of  grass;  and  in  like  manner  further  south-east,  m  Cock- 
burn's  Island  (64**  12^)  near  Palmer's  Land,  only  Lecanoras* 
Lecideas,  and  five  foliaceous  Mosses,  among  which  is  our 
German  Bryum  argenteum,  were  gathered.  "  This  appears  to 
be  the  Ultima  Thule  of  antarctic  vegetation,"  for  further  south 
even  terrestrial  cryptogamia  are  wanting.  In  the  great  bay 
formed  by  Victoria  Land,  on  a  small  island  lying  opposite  to 
Mount  Herschel  (in  71°  49'  lat.),  and  on  Franklin  Island,  92 
tniles  north  of  the  volcano,  Erebus,  (12,366  feet  in  height), 
and  in  76°  7'  south  lat..  Hooker  found  no  trace  of  vegetation* 
In  extreme  northern  latitudes,  the  distribution  of  even  the 
higher  organisms  is  very  dij8Perent;  for  here  phanerogamic 
plants  advance  18  4°  nearer  to  the  pole  than  in  the  southern 
hemisphere.  Walden  Island  (80^°  north  lat.)  possesses  still 
ten  species  of  phanerogamia.  Antarctic  phanerogamic  vege- 
tation is  also  poorer  in  species  at  equal  distances  from  the 
pole;  thus  Iceland  has  five  times  more  phanerogamia  than 
the  southern  group  of  Auckland  and  Campbell  Islands,  but 
the  uniform  vegetation  of  the  antarctic  regions  is,  from 
climatic  causes,  both  more  succulent  and  more  luxuriant.f 

(28)  p.  229—" i^crn*." 

If  we  estimate  the  whole  number  of  the  cryptogamia 
hitherto  described  at  19,000  species,  as  has  been  done  by 
Dr.  Elotzsch,  a  naturalist  possessing  a  profound  acquaintance 
with  the  Agamic  plants,  we  shall  have  for  Fungi  8000  (of 
which  Agarici  constitute  the  eighth  part) ;  for  Lichens,  ac- 
cording to  J.  von  Flotow  of  Hirschberg,  and  Hampe  of 

*  Hooker,  Icon,  plant,  vol.  ii.  tab.  150. 

t  Compare  Hooker,  Flora  antarctica,  pp.  vii.  74,  215,  with  Sir 
James  Ross,  Voyage  in  the  Southern  and  Antarctic  Begiona,  1839— 
1848,  Tol.  ii.  pp.  835—842. 
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Blankenburg,  at  least  1400 ;  for  the  AlgsD  2580 ;  for  Mosses 
and  Liverworts,  according  to  Carl  Miiller  of  Halle,  and  Dr. 
Gottsche  of  Hamburgh,  3800 ;  and  for  Ferns  3250.  For  this 
last  important  result  we  are  indebted  to  the  profoimd  inves* 
ligations  made  by  Professor  Kunze  of  Leipzig,  on  this  group 
of  plants.  It  is  a  striking  &ct  that  the  family  of  the  Polypo- 
diacece  alone  includes  2165  of  the  whole  number  of  described 
Filices,  whilst  other  forms,  as  the  Lycopodiacsa  and  Hymeno- 
phyllacen,  number  only  350  and  200.  There  are  therefore 
nearly  as  many  described  species  among  Ferns  as  among  Grasses. 
It  is  singular  that  no  mention  of  the  beautiful  arborescent 
ferns  is  to  be  found  in  the  classic  authors  of  antiquity, 
Theophrastus,  Dioscorides,  and  Phny ;  while,  from  the  infer- 
mation  given  by  the  companions  of  Alexander,  Aristobulus» 
Megasthenes,  and  Nearchus,  reference  is  made*  to  Bamboos, 
*'  qusB  fissis  intemodiis  lembi  vice  vectitabant  navigantes;" 
to  the  Indian  trees  "  quarum  folia  non  minora  dypeosunt;"  to 
the  Fig-tree  which  takes  root  from  its  branches,  and  to  Palms, 
**  tantsa  proceritatis,  ut  sagittis  supeijici  nequeant."  I  find 
the  first  mention  of  arborescent  ferns  in  Oviedo.f  ^'  Among 
ferns,"  says  this  experienced  traveller,  who  had  been  ap- 
pointed by  Ferdinand  the  Catholic,  Director  of  the  Gold- 
washings  in  Haiti,  ''  there  are  some  which  I  class  with 
trees,  because  they  are  as  thick  and  high  as  Pine-trees. 
(Helechos  que  yo  cuento  por  arboles,  tan  gruesos  como 
grandes  pinos  y  muy  altos).  They  mostly  grow  among 
the  mountains  and  where  there  is  much  water/*  This 
estimate  of  their  height  is  exaggerated,  for  in  the  denso 
forests  near  Caripe  even  our  Cyathea  speciosa  only  attains  a 
height  of  32  to  37  feet;  and  an  admirable  observer,  Ernst 
Dieffenbach,  did  not  see  in  the  most  northern  of  the  three 
islands  of  New  Zealand  any  trunks  of  Cyathea  dealbata 
exceeding  42^  feet.  In  the  Cyathea  speciosa  and  the 
Meniscium  of  the  Chaymas  missions,  we  observed  in  the 
midst  of  the  most  shady  part  of  the  primeval  forest,  that  the 
scaly  stems  of  some  of  the  most  luxuriantly  developed  of  these 
trees  were  covered  with  a  shining  carbonaceous  powder, 
which  appeared  to  be  owing  to  a  singular  decomposition  of 
the  fibrous  parts  of  the  old  leaf  stalks.]: 

*  Humboldt,  de  diHrib,  geogr.  Plant.,  pp.  178,  218. 
+  Historia  de  leu  Indicia,  1635,  fol.  xc. 
t  Humboldt,  Hdat,  hist.,  t.  i.  p.  437. 
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Between  the  tropics,  where,  on  the  decliyities  of  the  Car* 
dilleras,  climates  are  superimposed  in  strata,  the  true  region 
of  arborescent  ferns  lies  between  about  3200  and  5350  feet 
above  the  level  of  the  sea.  In  South  America  and  in  the 
Mexican  highlands  they  seldom  descend  lower  towards  the 
plains  than  1280  feet.  The  mean  temperature  of  this  happy 
region  is  between  64^.6  aad  70°.  8  Fahr.  It  reaches  the 
lowest  stratimi  of  clouds  (which  floats  the  nearest  to  the 
surface  of  the  sea  and  the  plain),  and  it  therefore  enjoys 
uninterruptedly  a  high  degree  of  humidity,  together  with  a 
great  equality  in  its  dermal  relations.*  The  inhabitants,  who 
are  of  Spanish  descent,  call  this  region  *'  Tierra  templada  de 
los  helechos." 

The  Arabic  designation  for  ferns  is /hledschun,  fllix,  (from 

which  the  /  has  been  changed,  according  to  Spanish  usage, 

into  h,)  and  perhaps  the  term  may  be  connected  with  the  verb 

Jhladscha,  "  it  divides,"  from  the  finely  cut  margin  of  the  fit)nd.f  - 

The  conditions  of  genial  mildness  in  an  atmosphere  charged, 
with  aqueous  vapour  and  of  great  uniformity  in  respect  to 
moisture  and  warmth,  are  fulfilled  on  the  declivities  of  the 
mountains  in  the  valleys  of  the  Andes,  and  more  especially  in 
the  southern  milder  and  more  hiunid  hemisphere,  where 
arborescent  ferns  advance  not  only  to  New  Zealand  and  Van 
Diemen's  Land  (Tasmania),  but  even  as  &r  as  the  Straits 
of  Magellan  and  Campbell  Island,  and  therefore  to  a  southern 
latitude  almost  identical  in  degrees  with  the  parallel  in  which 
Berlin  is  situated  north  of  the  equator.  From  among  the 
family  of  arborescent  ferns  there  flourishes  the  vigorous 
Dicksonia  squarrosa,  in  46*^  south  lat.  in  Dusky  Bay,  New 
Zealand;  D.  aiitarctica  of  Labillardi^re  in  Tasmania;  a  Thyr- 
sopteris  in  the  Island  of  Juan  Fernandez;  an  undescribed 
Dicksonia,  whose  stem  is  from  12  to  16  feet  high,  near 
Valdivia  in  Southern  Chili;  and  a  Lomaria,  somewhat  less  in 
height,  in  the  Straits  of  Magellan.  Campbell  Island  is  still 
nearer  to  the  south  pole,  in  52^°  lat.,  but  even  there  the 
leafless  stem  of  the  Aspidium  venustum  rises  to  a  height  of 
more  than  fomr  feet. 

The  climatic  relations  under  which  Ferns  (FUices)  in  gene* 
ral  flourish,  are  manifested  in  the  nimierical  laws  of  their 

•  Robert  Brown,  In  Expedition  to  Congo,  Append,  p.  428. 
f  Abu  Zacaria  Ebn  el  Avam,  Libro  de  AgricuUura,  tradacido  •  por 
J.  A.  Bauqueri^  t.  ii.  Madr.  1802,  p.  736. 
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qadtients  of  distribution.  In  the  plains  within  the  tropical 
regions  of  large  continents  this  quotient  is,  according  to  Robert 
Brown,  and  from  more  recent  investigations  on  the  subject,  -^ 
of  all  the  phanerogamia,  and  in  mountainous  districts  of  large 
continents  -}■  to  •!■.  This  ratio  is  quite  different  on  the  small 
islands  scattered  over  the  ocean;  for  here  the  proportion  borne 
hy  the  number  of  ferns  to  the  sum  total  of  all  the  phanero^ 
ffamic  plants  increases  so  considerably,  that  in  the  South-Sea 
Sdands  the  quotient  rises  to  ^,  while  in  the  sporadic  islands, 
St.  Helena  and  Ascension,  the  number  of  ferns  is  almost  equal 
to  half  of  the  whole  phanerogamic  vegetation.*  In  receding 
from  the  tropics  (where  on  the  large  continents  d'Urville  esti« 
mates  the  proportional  number  at  •^),  the  relative  frequency 
of  ferns  decreases  rapidly  as  we  advance  into  the  temperate 
zone.  The  quotients  are  for  North  America  and  the  British 
Islands  -^V*  ^^^  France  -^^  for  Germany  -g^,  for  the  dry  parts 
of  Southern  Italy  •^,  for  Greece  -g^j-.  The  relative  frequency 
again  increases  considerably  towards  the  fiigid  north.  Here 
the  family  of  ferns  decreases  much  slower  in  the  number  of 
its  species  than  does  that  of  phanerogamic  plants.  The 
luxuriantly  aspiring  character  of  the  species,  and  the  number 
of  individuals  contained  in  each,  augment  the  deceptive  im- 
pression of^ahsolute  frequency.  According  to  Wahlemberg's 
and  Homemann*s  catalogues,  the  relative  numbers  of  &e 
Filices  are  for  Lapland  ^,  for  Iceland  i^,  for  Greenland  •^. 
.  Such  are^  according  to  our  present  knowledge,  the  natural 
•laws  that  manifest  themselves  in  the  distribution  of  the  grace- 
ful form  of  Ferns.  But  it  would  seem  as  if  in  the  ^mily 
of  Ferns,  which  have  so  long  been  regarded  as  cryptogamic,  we 
bad  lately  acquired  evidence  of  the  existence  of  another  natural 
law,*— the  morphological  law  of  propagation.  Count  Leszczy  c- 
iSuminski,  who  happily  combines  the  power  of  microscopic 
investigation  with  a  very  remarkable  artistic  talent,  has  &&^ 
covered  an  organisation  capable  of  effecting  fructification  in 
the  prothallium  of  ferns.  He  distinguishes  two  sexual  appa- 
tatuses,  of  which  the  female  portion  is  situated  in  hollow 
ovate  cells  in  the  middle  of  the  sporangium,  and  the  male  in 
the  ciliated  anthefidia,  or  the  organs  producing  spiral  threads, 
which  have  already  been  examined  by  Nageli.     Fructification 

*  See  a  valuable  Treatise  by  d'lTrville,  Distribution  giographigue 
des/ougires  mr  la  surface  du  Globe,  in  the  Annales  des  Sdeneet  ntO.* 
t.  Ti.  1825,  pp.  61,  66,  73. 
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is  supposed  to  be  effected  by  means  of  moveable  ciliated  spiral 
threads  and  not  by  pollen  tubes.*  According  to  this  view, 
Ferns  would  be,  as  Ehrenberg  remarks,!  products  of  a  micro- 
scopic fructification  taking  place  on  the  prothallium«  which 
here  serves  as  a  fertilizing  receptacle,  while  throughout  the 
whole  course  of  their  often  arborescent  development  they 
would  be  flowerless  and  fruitless  plants,  having  a  bud-* 
formation.  The  spores  lying  as  sori  on  the  under  side  oi  the 
frond  are  not  seeds  but  flower-buds, 

(29)  p.  229—"  The  Liliacetsr 

Africa  is  the  principal  seat  of  this  form ;  there  the  greatest 
diversity  obtains;  there  they  form  masses  and  determine  the 
natural  character  of  the  region.  The  New  Continent  exhibits 
also,  it  is  true,  magnificent  AlstromerisB  and  species  of  Pan«- 
cratium,  Hoemanthus,  and  Crinum.  We  have  enriched  th^ 
first  of  these  genera  with  nine,  and  the  second  with  three 
species ;  but  these  American  liliaceous  plants  are  more  diffiised 
and  of  less  social  habits  than  the  European  Iride», 

(30)  p.  229—"  The  Willow  Form:' 

Nearly  150  different  species  of  the  main  representatives 
of  this  form,  or  rather  of  the  Willow  itself,  are  already 
known.  They  cover  the  northern  parts  of  the  earth  from 
the  equator  to  Lapland.  Their  number  and  their  varie- 
ties of  form  increase  between  the  46th  and  70th  degrees  of 
latitude,  more  especially  in  that  part  of  northern  Europe  which 
has  been  so  remarkably  indented  by  the  early  revolutions  o^' 
our  planet.  I  am  acquainted  with  ten  or  twelve  species  of 
inter-tropical  Willows,  and  these,  like  the  Willows  of  the 
southern  hemisphere,  are  deserving  of  special  attention.  As 
nature  appears  to  delight  in  all  zones  in  a  wondrous  multi* 
plication  of  certain  animal  forms,  as  for  instance,  Anatidae 
(Lamellirostres),  and  Pigeons ;  so  likewise  are  Willows,  Pines, 
and  Oaks,  widely  diffused;  the  latter  always  exhibiting  a  simi* 
larity  in  their  fruit,  although  various  differences  exist  in  the  form 
of  the  leaves.  In  Willows  belonging  to  the  most  widely  dif- 
ferent climates  the  similarity  of  the  foliage,  of  the  ramification, 
and  of  the  whole  physiognomical  conformation,  is  almost  greater 

♦  Count  Snminski,  Zur  Entwickelungs-Qeschichie  der  Farmhrduter 
1848,  8. 10--14. 
f  MonaU*  Berichte  derAhad,  zu  Berlin,  Jaauar^  1848,  S.  20, 
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than  in  Ck>nifeT8d.  In  the  more  southern  part  of  the  tempe- 
rate zone,  north  of  the  equator,  the  number  of  the  species  of 
Willows  decreases  considerably;  although  (according  to  the 
**  Flora  atlantica"  of  Desfontaines)  Tunis  has  still  its  own 
species,  resembling  Salix  caprea;  whilst  Egypt,  according  to 
'Forskal,  numbers  five  species,  from  the  catkins  of  whose 
-male  blossoms  is  distilled  the  remedial  agent  Moie  chalaf 
'(aqua  saUcis)^  so  much  used  in  the  East,  llie  Willow  which 
I  saw  in  the  Cauaries  is  also,  according  to  Leopold  Ton  fiuoh. 
and  Christian  Smith,  a  peculiar  species  {S,  canariensis),  although 
common  to  those  islands  and  to  Madeira.  Wallich^s  cata- 
logue of  the  plants  of  Nepaul  and  the-  Himalaya  already  gives 
18  species  belonging  to  the  subtropical  zone  of  the  East  Indies, 
and  which  have  in  part  been  described  by  Don,  Roxburgh, 
and  lindley.  Japan  has  its  own  species,  of  which  one,  S. 
japonica,  (Thunb.),  is  also  met  with  in  Nepaul  as  an  Alpine 
plant. 

There  was  not,  as  &r  as  I  am  aware,  any  species  of  Willow 
known  as  belonging  to  the  tropical  zone  before  my  expedi- 
tion,  with  the  exception  of  S.  tetrasperma.  We  collected 
seven  new  species,  three  of  them  on  the  plateaux  of  Mexico, 
at  an  elevation  of  8500  feet  above  the  level  of  the  sea. 
Still  higher,  as  for  instance  on  the  Alpine  plains,  between 
12,000  and  15,000  feet,  which  we  frequently  visited,  we  saw 
nothing  in  the  Andes  of  Mexico,  Quito,  and  Peiu,  to  remind 
lis  of  the  many  small  creeping  Alpine  Willows  of  the 
Pyrenees,  the  Alps,  or  of  Lapland  {S,  herhacea,  S.  lanata, 
and  S,  reticulata).  In  Spitzbergen,  whose  meteorological 
relations  have  so  much  analogy  with  those  of  the  snow- 
crowned  summits  of  Switzerland  and  Scandinavia,  Martius 
described  two  Dwarf- Willows,  whose  small  woody  stems  and 
branches  trail  along  the  ground,  and  are  so  concealed  in  the 
turf  bogs  that  it  is  with  difficulty  their  diminutive  leaves  can 
be  discovered  under  the  moss.  The  Willow  species  which  I 
found  in  4°  12^  south  lat.,  at  the  entrance  of  the  Cinchona  or 
Peruvian  Bark  forests,  near  Loxa  in  Peru,  and  which  iias 
been  described  by  Willdenow  as  Salix  Humboldtiana,  is  most 
widely  diffused  over  the  western  part  of  South  America.  A 
Beach- Willow  (S,/<dcata),  which  we  discovered  on  the  sandy 
shores  of  the  Pacific,  near  Truxillo,  is,  according  to  Kunth,  pro- 
bably a  mere  variety  of  the  former.  In  like  manner  the  beauti- 
ful and  frequently  pyramidal  Willow,  which  we  constantly  saw 
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1  the  banks  of  the  Magdalena  river,  from  Mahates  to  Bo- 
rque,  and  which,  according  to  the  report  of  the  natives,  had 
ily  spread  thus  £Eur  within  a  few  years,  may  also  be  identical 
ith  S.  Himiboldtiana.  At  the  confluence  of  the  Magdalena 
iih  the  Bio  Opon,  we  found  all  the  islands  covered  with 
rillows,  many  of  which  had  stems  64  feet  high,  with  a  diameter 
'from  only  8  to  10  inches.*  Lindley  has  made  us  acquainted 
ith  a  species  of  Salix  belonging  to  Senegal,  and  therefore  to  the 
[uinoctial  region  of  Africa.t  Blume  also  found  two  species 
*  Willow  near  the  equator  in  Java,  one  wild  and  indigenous 
L  the  island  (S.  tetrtuperma)^  and  another  cultivated  (S. 
ieholdiana),  I  am  only  acquainted  with  the  two  Willows 
^longing  to  the  south  temperate  zone,  which  have  be^i 
scribed  by  Thunberg  {S,  hirsuta  and  S,  mucnmata).  They 
row  interpersed  with  Protea  argentea,  which  has  the  same 
lysiognomy  as  the  Willow,  and  their  leaves  and  young 
ranches  constitute  the  food  of  the  hippopotamus  of  the 
range  River.  The  £umly  of  Willows  is  entirely  wanting  in 
nstnJia  and  the  neighbouring  islands. 

(31)  p.  229—"  The  Myrtle  Form:' 

The  Myrtle  is  a  graceful  plant,  with  stiff,  shining,  crowded, 
id  generally  ^itire  and  small  leaves  marked  with  dots, 
[yrtles  impart  a  peculiar  character  to  three  regions  of  the 
irth,  viz.,  to  southern  Europe,  more  especially  to  the  islands 
imposed  of  calcareous  rocks  and  trachytic  stone,  which  pro- 
(Ct  from  the  basin  of  the  Mediterranean;  to  the  continent  of 
[ew  Holland,  which  is  adorned  with  Eucalyptus,  Metrosideros, 
ad  Leptospermum ;  and  to  an  intertropical  region  in  the 
Jides  of  South  America,  part  of  which  is  a  low  plain,  while 
le  remainder  lies  at  an  elevation  of  from  9000  to  more  than 
0,000  feet  above  the  level  of  the  sea.  This  Alpine  region, 
oUed  in  Quito  the  Paramos,  is  entirely  covered  with  trees 
aving  a  Myrtle-like  aspect,  even  though  they  may  not  all 
elong  to  the  Myrtacese.  At  this  elevation  grow  Escalonia 
lyrtilloides,  E.  tubar,  Simplocos  Alstonia,  species  of  Myrica, 
ud  the  lovely  Myrtus  microphylla,  of  which  we  have  given 

drawing  in  our  Plantes  iqutnoxtaUsy  t.  i.  p.  21,  pi.  iv.;  it 
rows  on  micaceous  schist,  at  an  elevation  of  10,000  feet 
Q  the  Paramo  de  Saraguru,  (near  Vinayacu  and  Alto  de 

*  Humboldt  et  Kunth,  i^om  Otn,  Plant,  t  ii.  p.  22,  ffttb.  99. 
t  Lindley,  Introd,  to  the  Natural  Sytiem  of  Botany ,  p.  99« 
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PaDa,)  whidi  Is  adorned  with  so  many  beantiful  flowering' 
Alpine  plants.  M.  myrsinoides  ascends  in  the  Paramo  de 
Onamam  as  high  as  11,200  feet.  By  hi  the  greater  number 
of  the  40  species  of  the  genns  Myrtus  whid^  we  collected 
in  the  equinoctial  nme,  and  of  which  37  were  undescribed, 
belong  to  the  plains  and  the  less  deyated  mountain  spurs. 
We  brought  only  a  single  species  (M,  xalapentU)  from  the 
mild  tropical  climate  of  the  mountains  of  Mexico  ;  but  the 
Tierra  templada,  in  the  direction  of  the  Volcano  of  Orizaba,  no 
doubt  possesses  many  yet  undescribed  varieties.  We  found 
M.  maridma  near  Acapuleo,  on  the  Tery  shore  of  the  Pacific. 

The  JEica/2tmt«,— among  which  E,  myriiUaides^  E,  iubar^  E. 
Jlorihunda  are  the  ornaments  of  the  Paramos,  and  remind  119 
strongly  (by  their  physiognomical  aspect)  of  the  myrile-fonn« 
—formerly  constitute,  together  with  the  European  and  South 
American  Alpine  roses  (Rhododendrum  and  Be£ma),  with 
Qethra,  Andromeda,  and  Gaylussacia  buxifolia,  the  family  of 
the  Ericem.  Robert  Brown*  has  arranged  them  in  a  special 
family,  which  Kunth  has  placed  between  the  Philadcdphia^ 
and  Hamamelideaa.  Escallonia  floribunda  affords  by  its 
geographical  distribution  one  of  the  most  strHdng  examples 
of  the  relation  existing  between  distance  from  the  equator 
and  vertical  elevation  above  the  level  of  the  sea.  I  would 
here  again  borrow  support  from  the  testimony  of  the  accurate 
observer,  my  friend  Auguste  de  St.  Hilaire.t  *'  MM.  Humi» 
boldt  and  Bonpland  in  their  expedition  discovered  Escallonia 
floribunda  in  4°  south  lat.  at  an  elevation  of  8952  feet.  I 
found  the  san^e  plant  in  21^  south  lat.  in  Brazil,  which 
although  elevated  is  very  much  less  so  than  the  Andes  oi 
Peru.  This  plant  is  of  common  occurrence  between  24°  6(/ 
and  25°  55^  in  the  Campos  Geraes,  and  I  also  met  with  it 
again  on  the  Bio  de  la  Plata  in  about  35°  lat.,  on  a  level  with 
the  sea.'' 

The  group  of  the  Myrtacee9,-^to  which  belong  Melaleuca, 
Metrosideros,  and  Eucalyptus,  commo^y  class^  under  the 
general  denomination  of  Leptosperme8e,~»produce  partially, 
wherever  the  true  leaves  are  supplied  by  phyllodia  (petiole<» 
leaves),  or  where  the  direction  of  the  leaves  is  inclined  to» 
wards  the  unexpanded  petiole,  a  distribution  of  streaks  of  light 

*  See  the  additions  to  Franld%n*8  Narrative  of  a  Journey  to  the 
shores  qfthe  Polar  Sea,  1823,  p.  765. 
t  Morphologie  v6gHdU,  1840,  p.  52. 
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id  shade  wholly  unknown  in  our  deciduous-leayed  foresf. 
7e  find  that  the  earliest  botanical  travellers  who  visited 
ew  Holland  were  astonished  at  the  singular  effect  thus 
*oduced.  Bobert  Brown  was  the  first  to  show  that  this 
lenomenon  depends  on  the  vertical  direction  of  the  expanded 
^tioles  (the  phyllodia  of  Acacia  longifolia  and  Acacia  sua* 
nolens),  and  on  the  circumstance,  that  the  light,  instead 
'  felling  on  horizontal  surfaces,  passes  between  vertical 
les.*  Morphological  laws  in  the  development  of  the  leaves 
itermine  the  peculiar  character  of  the  varying  light  and 
lade,  *'  Phyllodia,"  says  Kunth,  "  can  m  my  opinion 
erely  occur  in  families  which  have  compound  pinnate 
Eives ;  and  in  fact  they  have  as  yet  only  been  met  with  in 
3gumino88B  (in  the  Acacias).  In  Eucalyptus,  Metrosideros, 
id  Melaleuca,  the  leaves  are  simple  (simplicia),  and  theii^ 
[gewise  position  depends  on  a  half-turn  of  the  leaf-stalk 
tetiolus) ;  moreover,  it  must  be  remarked,  that  both  surfaces 

the  leaves  are  of  a  similar  character."     In  the  scantily 
aded  forests  of  New  Holland  the  optical  efiects  here  alluded 

are  the  more  frequent,  since  two  groups  of  Myrtaceae  and 
3guminos8e,  species  of  Eucalyptus  and  Acacia,  there  consti- 
te  nearly  one-half  of  all  the  greyish-green  tree  vegetation, 
oreover,  between  the  bast-layers  of  Melaleuca,  there  are 
rmed  easily  soluble  membranes,  which  force  their  way  out^ 
ards,  and  by  their  whiteness  reminds  us  of  our  birch  bark. 
The  sphere  of  distribution  of  the  Myrtaceae  is  very  dif- 
rent  in  the  two  continents.  In  the  New  Continent,  and 
pecially  in  its  western  parts,  this  family,  according  to 
>seph  Hooker,f  scarcely  extends  beyond  the  parallel  of  26*^* 
)rth  lat.,  while  in  the  Southern  Hemisphere,  there  are  in 
bili,  according  to  Claude  Gay,  ten  species  of  Myrtle  and 
?^enty-two  of  Eugenia,  which  mixed  with  Proteace©  (Embo* 
rium  and  Lomatia)  and  with  Fagus  obliqua,  there  constitute 
rests.  The  Mj'^rtacese  become  more  frequent  from  the  38th 
jgree  of  south  lat. ;  in  the  island  of  Chiloe,  where  a  metres 
ieros-like  species  (Myrtus  stipularis)  forms  almost  impene* 
able  underwood,  which  is  there  named  Tepuales ;  and  in 
atagonia  to  the  extremity  of  Tierra  del  Fuego  in  56°  lat. 

*  Adrien  de  Jussien,  Cours  de  Botanique,  pp.  106,  120,  and  700; 
irwin,  Journal  of  JResearches,  1845,  p.  438. 
+  Flora  antartica,  p.  12, 
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Wbile  in  Europe  the  Myrtaoe®  do  not  extend  northward  fur- 
ther than  46°  lat.,  they  penetrate  in  Australia,  Tasmania,  New 
Zealand  and  the  Auckland  Islands  to  50^°  south  latitude. 

(32)  p.  229—"  Melastomacece.'' 

This  group  comprises  the  genera  Mekstoma  (Fothergilla 
and  Toooea  Aub.  and  Bhexia  (Meriana  and  Osbeckia),  of 
which  we  have  collected  no  less  than  sixty  new  species  in 
tropical  America  alone,  on  both  sides  of  the  equator,  feonpland 
has  published  a  splendid  work  on  the  Melastomaoese,  in  two 
volumes,  with  coloured  plates.  There  are  species  of  Bhexia 
and  Melastoma  which  ascend  in  the  chain  of  the  Andes,  as 
Alpine  or  Paramos  shrubs,  to  9600  and  even  more  than 
11,000  feet  above  the  level  of  the  sea;  as  for  instance  Rhexia 
cemua,  E.  stricta,  Melastoma  obscurum,  M.  aspergiUare,  and 
M.  lutescens. 

(83)  p.  229—"  The  Laurel-farm:' 

To  this  form  belong  Laurus,  Persea,  the  Ocotese,  so  nume- 
rous in  South  America,  and,-— on  acooimt  of  their  physio- 
gnomic similarity, — Calophyllum,  also  the  splendidly  aspiring 
Mammea  from  the  GuttifersB. 

(34)  p.  229 — "  How  instructive  to  the  landscape-painter  would 
be  a  work  which  should  illustrate  the  leading  forms  of  vege^ 
tation:^ 

In  order  to  define  with  more  distinctness  what  I  have  here 
only  briefly  referred  to,  I  may  be  permitted  to  incorporate  the 
following  considerations  from  my  sketch  of  a  history  of  land- 
scape paintine,  and  of  a  graphical  representation  of  the  phy- 
siognomy of  ^ants.* 

"  All  that  relates  to  the  expression  of  the  passions  and  the 
beauty  of  the  human  form  has  perhaps  attained  its  fullest  deve- 
lopment in  the  temperate  northern  zone  under  the  skies  of 
.Greece  and  Italy.  The  artist,  drawing  from  the  depths  of  imagi- 
nation, no  less  than  from  tiie  contemplation  of  beings  of  his 
own  species,  derives  the  types  of  historical  painting  alike  from 
unfettered  creation  and  from  truthful  imitation.  Landscape 
painting,  though  scarcely  a  more  imitative  art,  has  a  more 
material  basis,  and  a  more  earthly  tendency.  It  requires 
for  its  development  a  greater  amount  of  various  and  distinct 
*  Cosmos,  Tol.  ii.  p.  453  (Bohn'e  edition,) 
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impressions,  wliich,  when  imbibed  from  external  contempla- 
tion, must  be  fertilized  by  the  powers  of  the  mind  in  order 
to  be  presented  to  the  senses  of  others  as  a  creative  work 
of  art.  The  grander  style  of  heroic  landscape-painting  is 
the  combined  result  of  a  profound  appreciation  of  nature, 
and  of  this  inward  process  of  the  mind. 

'*  Everywhere^  in  every  separate  portion  of  the  earth,  nature 
is  indeed  only  a  reflex  of  the  whole.  The  forms  of  organi- 
zation  recur  again  and  again  in  different  combinations.  Even 
the  icy  north  is  cheered  for  months  together  by  the  presence 
of  herbs  and  lai^e  Alpine  blossoms  covering  the  earth,  and  by 
a  mild  azure  sky.  Hitherto  landscape  painting  among  us 
has  pursued  her  graceful  labours  fiimiliar  only  with  the 
simpler  forms  of  our  native  floras,  but  not  therefore  without 
depth  of  feeling  and  richness  of  creative  fancy.  Dwelling 
only  on  the  native  and  indigenous  form  of  our  vegeta- 
tion, this  brancli  of  art,  notwithstanding  that  it  has  been 
circumscribed  by  such  narrow  limits,  has  yet  afforded 
sufficient  scope  for  highly-gifted  painters,  such  as  the  Ca- 
racci,  Gaspar  Foussin,  Claude  Lorraine,  and  Euysdael,  to 
produce  the  happiest  and  most  varied  creations  of  art,  by 
their  magical  power  of  managing  the  grouping  of  trees,  and 
the  effects  of  light  and  shade.  That  progress  which  may 
still  be  expected  in  art,  from  a  more  animated  intercourse 
with  the  tropical  world,  and  from  ideas  engendered  in  the 
mind  of  the  artist  by  the  contemplation  of  Nature  in  her 
grandest  forms,  will  never  diminish  the  fame  of  the  old 
masters.  I  have  alluded  to  this,  to  recal  the  ancient  bond 
which  unites  a  knowledge  of  Nature  with  poetry  and  a  taste 
for  art.  For  in  landscape  painting,  as  in  every  other  branch 
of  art,  a  distinction  must  be  drawn  between  the  elements 
generated  by  a  limited  fleld  of  contemplation  and  direct 
observation,  and  those  which  spring  from  the  boundless  depth 
of  feeling,  and  from  the  force  of  idealising  mental  power. 
The  grand  conceptions  which  landscape  painting,  as  a  more  or 
less  inspired  branch  of  the  poetry  of  nature,  owes  to  the 
creative  power  of  the  mind,  are,  like  man  himself,  and  the 
imaginative  faculties  with  which  he  is  endowed,  independent 
of  place.  These  remarks  especially  refer  to  the  grada- 
tions in  the  form  of  trees  from  Ruysdael  and  Everdingen, 
through  the  works  of  Claude  Lorraine,  to  Foussin  and 
Annibal  Caracci.     In  the  great  masters  of  art  there  is  no 
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indication  of  local  limitation.  But  an  extension  of  the  visible 
horizon,  and  an  acquaintance  with  the  nobler  and  grander 
forms  of  nature,  and  with  the  luxuriant  fulness  of  life  in 
tropical  regions,  afford  the  advantage  of  not  simply  enricjiing 
the  material  groundwork  of  landscape^painting,  but  also  of  in-o 
ducing  more  vivid  impressions  in  the  minds  of  less  highly  giftedl 
painters,  and  thus  heightening  their  powers  of  artistic  creation  /' 

(35)  p.  230—"  From  the  thick  and  rough  hark  of  the  Crescen-m 

ticeand  Gustavia.^* 

In  Cresceniia  Cufeie  (the  Tutuma  tree,  whose  large  fruit* 
shells  are  so  indispensable  to  the  natives  as  household  utensils), 
in  Cynometra,  the  Cacao-tree  ( Theohroma)^  and  the  Perigarct 
Gtistavia  (Linn.),  the  tender  blossoms  burst  forth  from  the 
half-carbonized  bark.  When  children  eat  the  fruit  of  the 
Pirigara  speciosa  (the  Chupo)^  their  whole  bodies  become 
tinged  with  yellow ;  and  this  jaundice,  after  a  continuance  of 
from  twenty-four  to  thirty-six  hours,  disappears  without  the 
use  of  medicine. 

An  indelible  impression  was  produced  on  my  nund  by  the 
luxuriant  power  of  vegetation  in  the  tropical  world,  when,  on 
entering  a  Cacao  plantation  {Caca  hual),  in  the  Valles  de 
Aragua,  after  a  damp  night,  I  saw  for  the  first  time  large 
blossoms  springing  from  the  root  of  a  Tkeohroma,  deeply  im-  . 
bedded  in  the  black  soil.  This  is  one  of  the  most  instantan<» 
ecus  manifestations  of  the  activity  of  the  vegetative  force  of 
orgfinisation.  Northern  nations  speak  of  "  the  awakening 
of  Nature  at  the  first  genial  breath  of  Spring ;" — expressions 
that  strongly  contrast  with  the  imaginative  complaint  of  the 
Stagirite,  who  regarded  vegetable  forms  as  buried  in  a  *'  still 
sleep,  from  which  there  is  no  awakening,  and  free  from  the 
desires  that  excite  to  spontaneous  motion,"* 

(36)  p.  230—"  Draw  on  their  heads  as  caps,^^ 
These  are  the  flowers  of  our  Aristolochia  cordata,  to  which 
reference  has  been  made  in  Illustration  25.  The  largest 
flowers  in  the  world,  besides  those  belonging  to  the  Com-* 
posita)  (the  Mexican  Helianthtis  annuus)^  are  produced  by 
Jiafflesia  Amoldi,  Aristolochia,  Datura,  JBarringtonia,  Gustavia^ 
Carolinea,  Lecgthis,  Nymphiea,  Nelumbium,  Victoria  Heginaf 
Magnolia,  Cactus,  the  Orchideae,  and  the  Liliaceous  forms* 

*  Aristot  De  Generat  Animal,  v.  i  p.  778,  and  De  Sonmo  et  VigU* 
cap.  L  p.  455,  Bekker, 
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(37)  p.  231-—''  T%e  lumtnotts  worlds  which  spangle  the  fifma!" 

ment  from  pole  to  poUy 

The  more  magnificent  portion  of  the  southern  sky,  in  which 
shine  the  constellations  of  the  Centaur,  Argo,  and  tiie  South- 
em  Cross,  where  the  Magellanic  clouds  shed  their  pale  light, 
is  for  ever  concealed  from  the  eyes  of  the  inhabitants  of 
Europe.  It  is  only  under  the  equator  that  man  enjoys  the 
glorious  spectacle  of  all  the  stars  of  the  southern  and  northern 
heavens  revealed  at  one  glance.  Some  of  our  northern  con- 
8tellations,«*as,  for  instance,  Ursus  Major  and  Ursus  Minor, 
•«— owing  to  their  low  position  when  seen  from  the  region  of 
the  equator,  appear  to  be  of  a  remarkable,  almost  fearful  mag- 
liitude.  As  the  inhabitant  of  the  tropics  beholds  all  stars,  so 
too,  in  regions  where  plains,  deep  valleys,  and  lofty  mountains 
are  alternated,  does  Nature  surround  lum  with  representatives 
of  every  form  of  vegetation. 

In  the  foregoing  sketch  of  a  "  Physiognomy  of  Plants,**  I 
have  endeavoured  to  keep  in  view  three  nearly  allied  subjects, 
'^the  absolute  diversity  of  forms  ;  their  numerical  relations,  Le, 
their  local  preponderance  in  the  whole  number  of  phanerogamic 
floras ;  and  their  geographical  and  climatic  distribution.  If 
we  would  rise  to  a  general  view  regarding  vital  forms ; — the 
physiognomy,  the  study  of  the  numerical  relations  (the  arith- 
metic of  botany),  and  the  geography  of  plants  (the  study  of 
the  local  zones  of  distribution),  cannot,  as  it  seems  to  me,  be 
separated  from  one  another.  The  study  of  the  physiognomy 
of  plants  must  not  be  exclusively  directed  to  the  consideration 
of  the  striking  contrasts  of  form  which  the  larger  organisms 
present,  when  considered  separately;  but  it  must  rise  to 
the  recognition  of  the  laws  wnich  determine  physiognomy  of 
nature  generally,  the  picturesque  character  of  vegetation  over 
the  whole  surface  of  the  earth,  and  the  vivid  impression  pro- 
duced by  the  grouping  of  contrasted  foi^ns  in  different  zones 
of  latitude  and  elevation*  It  is  when  concentrated  into  this 
focus  that  we  first  clearly  perceive  the  close  and  intimate 
connection  existing  between  the  suljects  treated  of  in  the 
preceding  pages.  We  have  here  entered  upon  a  field  of 
inquiry  hillierto  but  little  cultivated.  I  have  ventured  to 
follow  the  method  first  propounded  with  such  brilliant  results 
in  Aristotle's  zoologiod  works,  and  which  is  so  .especially 
adapted  to  establish  scientific  confidence,-^a  method  in  which 
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the  incessant  effort  to  arriye  at  a  generalisation  of  ideas  sup-^ 
ported  by  individual  illustrations,  is  associated  with  an  endea- 
vour to  penetrate  to  the  specialities  of  phenomena. 

The  enumeration  of  forms  is,  from  the  physiognomical  differ- 
ence of  their  nature,  incapable  of  any  strict  classification. 
Here,  as  everywhere  in  the  consideration  of  external  forms, 
there  are  certain  main  types  which  present  the  strongest  con- 
trasts,— as  the  groups  of  the  Arborescent  Grasses,  the  Aloe 
form  and  the  species  of  Cactus,  Palms,  Acicular-leaved  trees, 
Mimosacece,  and  Bananas.  Even  scantily  dispersed  individuals 
belonging  to  these  groups  determine  the  character  of  a  district, 
and  produce  a  lasting  impression  on  the  mind  of  the  unscien- 
tific but  susceptible  beholder.  Other  forms,  perhaps  more 
numerous  and  preponderating,  may  not  appear  equally  marked 
either  by  the  shape  or  position  of  the  leaves ;  the  relation  of 
the  stem  to  the  branches,  luxuriant  vigour,  animation,  and 
grace ;  or  even  by  the  melancholy  contraction  of  the  leaf-organs. 

As,  therefore,  a  physiognomical  classification,  or  a  distribu- 
tion into  groups  according  to  external  appearance,  does  not 
admit  of  being  applied  to  the  whole  vegetable  kingdom  col- 
lectively, the  basis  on  which  such  a  classification  should  be 
grounded  must  necessarily  be  wholly  different  from  that  which 
has  been  so  happily  chosen  for  the  establishment  of  our  com- 
prehensive systems  of  the  natural  families  of  plants.  Vege- 
table physiognomy  grounds  its  divisions  and  the  choice  of  its 
t3rpes  on  all  that  possesses  mass, — as  the  stem,  branches,  and 
appendicular  oi^ns  (the  form,  position,  and  size  of  the  leaf^ 
the  character  and  brilliancy  of  the  parenchyma),  and  conse-' 
quently  on  all  that  is  now  included  under  the  special  term,  the 
organs  of  vegetation,  and  on  which  depend  the  preservation 
(nourishment  and  development)  of  the  individual ;  while  sys- 
tematic botany,  on  the  oUier  hand,  bases  the  arrangement  of 
the  natural  families  of  plants  on  a  consideration  of  the  organs 
of  propagation,  on  which  depends  the  preservation  of  the 
species.*  It  was  already  taught  in  the  school  of  Aristotle,f 
that  the  generation  of  seed  is  the  ultimate  aim  of  the  being 
and  life  of  a  plant.  The  process  of  development  in  the  organs 
of  fructification  has  become,  since  Caspar  Fried,  Wolf,J   and 

*  Eanth,  Lehrhuch  der  Botanih,  1847.  Th.  i.  s,  511;  Schleideu^ 
Die  Pflanze  und  ihr  Leben,  1848,  s.  100. 
+  Prohl,  20,  7. 
t   Theoria  Generattonis,  %  5 — 9. 
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oxtr  great  poet  Goethe,  the  morphological  basis  of  all  syste- 
matic botany. 

This  science  and  that  also  of  vegetable  physiognomy  proceed, 
I  would  here  again  observe,  from  two  different  points  of  view ; 
the  former  depending  npon  an  accordance  in  the  inflorescence 
and  in  the  reproduction  of  the  delicate  sexual  organs ;  the 
latter  on  the  conformation  of  the  parts  constituting  the  axes 
(the  stem  and  branches)  and  on  the  outline  of  the  leaves, 
which  are  mainly  determined  by  the  distribution  of  the  vas- 
cular bundles.  As,  moreover,  the  stem  and  branches,  to- 
gether with  their  appendicular  organs,  predominate  by  mass 
and  volume,  they  determine  and  strengthen  the  impression  we 
receive,  while  they  individualize  the  physiognomical  character 
of  the  vegetation,  as  well  as  that  of  the  landscape  or  the  zone 
in  which  some  distinguished  types  occur.  The  law  is  here 
expressed  by  the  accordance  and  a£&nity  in  the  marks  apper- 
taining to  ike  vegetative,  i.e.  the  nutritient  organs.  In  all 
European  colonies  the  inhabitants  have  been  led  by  resem- 
blances of  physiognomy  {habitus,  fades)  to  apply  the  names  of 
European  forms  to  certain  tropical  plants,  which  bear  wholly 
different  flowers  and  fruits  from  the  genera  to  which  these 
designations  originally  referred.  Everywhere  in  both  hemi- 
spheres, the  northern  settler  has  believed  he  could  recognise 
Alders,  Poplars,  Apple  and  Olive  trees ;  being  misled  for  the 
most  part  by  the  form  of  the  leaves  and  the  direction  of  the 
branches.  The  charm  associated  with  the  remembrance  of 
native  forms  has  strengthened  the  illusion,  and  European 
names  of  plants  have  thus  been  perpetuated  from  generation  to 
generation  in  the  slave  colonies,  where  they  have  been  furtheit 
enriched  by  denominations  borrowed  frt)m  the  negro  languages. 

A  remarkable  phenomenon  is  presented  by  the  contxast 
frequently  observed  to  arise  from  a  striking  accordance  in 
physiognomy,  coupled  with  the  greatest  difference  in  the 
organs  of  inflorescence  and  fructification — ^between  the  external 
form  as  determined  by  the  appendicular  of  leaf-system,  and 
the  sexual  organs  on  which  are  based  tibe  various  groups 
of  the  natural  systems  of  botany.  One  would  be  disposed .  d 
priori  to  believe  that  the  aspect  of  vegetative  organs  (leaves) 
exclusively  so  called,  must  depend  upon  the  structure  of  the 
organs  of  reproduction,  but  this  dependence  has  only  been 
observed  in  a  very  small  number  of  families,  as  Ferns, 
Grasses,    Cyperacese,    Palms,    Coniferee,  Umbelliferss,  and 
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Aroideee.  In  the  Leguminosse  this  accordance  between  the 
physiognomical  character  and  the  inflorescence  can  scarcely 
be  recognized,  excepting  where  they  are  separated  into 
groups  (as  PapiUonaceee,  CsesalpininesD,  and  Mimosacese. )  The 
types  which  exhibit,  when  compared  together,  a  very  different 
structure  of  inflorescence  and  fiructification,  notwitiistanding 
external  accordance  in  physiognomy,  are  Palms  and  Cycadeee, 
the  latter  being  most  nearly  allied  to  the  Coniferae ;  Oucusta^ 
belonging  to  the  Conyolvulacese,  and  the  leafless  Cassytha^  a 
parasitical  Laurinea ;  Equisetum  (from  the  division  of  the 
Cryptogamia)  and  Ephedra  (a  coniferous  tree).  The  Gros* 
sularesB  (Rtbea)  are  so  nearly  allied  by  their  eflSiorescence  to 
Cactuses,  t .  e.  the  family  of  the  Opuntiacese ,  that  it  is  only 
very  lately  that  they  have  been  separated  from  them !  One 
common  family  (that  of  the  Aspbodelese)  ■  comprises  the 
gigantic  tree,  Dracana  Draco,  the  Common  Asparagus,  and 
the  coloured  flowering  Aletris,  Simple  and  compound  leaves 
frequently  belong  not  only  to  the  same  family,  but  even  to  the 
same  genus.  We  found  in  the  elevated  plateaux  of  Peru  and 
New  Granada  among  twelve  new  species  of  Weinmannia,  five 
with  simple,  and  the  remainder  with  pinnate  leaves,  llie 
genus  Aralia  exhibits  yet  greater  independence  in  the  leaf- 
form,  which  is  either  simple,  entire,  lobed,  digitate,  or  pinnate.* 

Pinnate  leaves  appear  to  me  to  belong  especially  to  those 
families  which  occupy  the  highest  grade  of  organic  develop- 
ment, as  for  instance,  the  Polypetalee ;  among  perigynic  plants, 
the  LeguminosaD,  RosaceeB,  Terebinthacess,  and  Juglande® ; 
among  hypogynic  plants  the  Aurantiaceea,  Cedrelaceee,  and 
Sapindaceee.  The  elegant  form  of  the  doubly  pinnate  leaf, 
which  constitutes  so  great  an  adornment  of  the  torrid  zone,  is 
most  frequently  met  with  among  the  Leguminosee ;  among  the 
Mimosaccffi,  and  also  among  some  Csesalpinias,  Coulterias  and 
Gleditschias ;  but  never,  as  Kunth  has  observed,  amoog  the 
Papilionaceee. 

The  form  of  pinnate,  and  more  especially  of  compound 
leaves,  is  unknown  in  Gentianesa,  Rubiaceee,  and  Myrtaceae. 
In  the  morphological  development  presented  by  the  richness 
and  varied  aspect  of  the  appendicular  organs  of  dicotyledons, 
we  are  only  able  to  recognize  a  very  small  number  of  general 
laws. 

•  *  See  Knnth,  Synopsis  Plantarum  quaa  in  itinere  coUefferuni  AL 
«e  Humboldt  et  Am.  Bonpland,  t.  Ui.  pp.  87,  860. 


ON   THE 

STRUCTURE  AND  MODE  OF  ACTION 

07 

VOLOANOS 

11^  DIFFERENT  PARTS  OF  THE  EARTH. 

(This  Memoir  was  read  at  a  Public  Meeting  of  the  Academy,  at 

Berlin,  on  the  24th  January,  1823.) 


When  we  consider  the  influence  exerted  on  the  study  of 
nature  during  the  last  few  centuries,  by  the  extension  of  geo- 
graphical knowledge  and  by  means  of  scientific  expeditions 
to  remote  regions  of  the  earth,  we  are  at  once  made  sensible 
of  the  various  character  of  this  influence,  according  as  the 
investigations  have  been  directed  to  the  forms  of  the  organic 
world,  the  study  of  the  inorganic  crust  of  the  earth,  or  to  the 
knowledge  of  rocks,  their  relative  ages,  and  their  origin. 
Different  vegetable  and  animal  developments  exist  in  every 
division  of  the  earth,  whether  it  be  on  the  plains,  where,  on 
a  level  with  the  sea,  the  temperature  varies  with  the  latitude 
and  with  the  various  inflections  of  the  isothermal  lines,  or  on 
the  steep  declivity  of  mountain  ranges,  warmed  by  the  direct 
rays  of  the  sun.  Organic  nature  imparts  to  every  region  of 
the  globe  its  own  characteristic  physiognomy.  But  this 
does  not  apply  to  the  inorganic  crust  of  the  earth  divested  of 
its  vegetable  covering,  for  everywhere,  in  both  hemispheres, 
from  the  equator  to  the  poles,  the  same  rocks  are  found 
grouped  with  some  relation  to  each  other,  either  of  attrac- 
tion or  repulsion.     In  distant  lands,  surrounded  by  strange 

2a 
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forms  of  vegetation,  and  beneath  a  sky  beaming  with  other 
stars  than  those  to  which  his  eye  had  been  accustomed,  the 
mariner  often  recognises,  with  joyM  surprise,  argillaceous 
schists  and  rocks  familiar  to  him  in  his  native  land. 

This  independence  of  geological  relations  on  the  actual 
condition  of  climates  does  not  diminisdi  the  benefidal  influ- 
ence exercised  on  the  progress  of  mineralogy  and  physical 
geognosy  by  the  numerous  observations  instituted  in  distant 
regions  of  the  earth,  but  simply  gives  a  particular  direction 
to  them.  Every  expedition  enriches  natural  history  with  new 
genera  of  plants  and  animals.  At  one  time  we  acquire  a 
knowledge  of  new  organic  forms  which  are  allied  to  types 
long  familiar  to  us,  and  which  not  unfrequently,  by  furnishing 
links  till  then  deficient,  enable  us  to  establish,  in  all  its  ori- 
ginal perfection,  an  uninterrupted  chain  of  natural  structures. 
At  another  time  we  become  acquainted  with  isolated  struc- 
tures, which  appear  either  as  the  remains  of  extinct  genera, 
or  members  of  tmknown  groups,  the  discovery  of  which  sti- 
mulates  further  research.  It  is  not,  however,  from  the  inves- 
tigation of  the  earth's  crust  that  we  acquire  these  manifold 
additions  to  our  knowledge,  for  here  we  meet  rather  with  am 
uniformity  in  the  constituent  parts,  in  the  super-position  of 
dissimilar  masses,  and  in  their  regular  recurrence,  which 
cannot  fail  to  excite  the  surprise  and  admiration  of  the 
geologist.  In  the  chain  of  the  Andes,  as  in  the  mountains 
of  Central  Europe,  one  formation  appears,  as  it  were,  to  call 
forth  another.  Masses  identical  in  character  assume  the  same 
forms;  basalt  and  dolerite  compose  twin  mountains;  dolo- 
mite, sandstone,  and  porphyry  form  abrupt  rocky  walls ;  while 
vitreous  trachyte,  containing  a  large  proportion  of  feldspar, 
rises  in  bell-shaped  and  high-vaulted  domes.  In  the  most 
remote  regions  large  crystals  are  separated  in  a  similar  manner 
from  the  compact  texture  of  the  fundamental  mass,  and, 
blending  and  grouping  together  into  subordinate  strata,  fre- 
quently announce  the  commencement  of  new  and  independent 
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formations.  It  is  thus  that  the  inorganic  world  may  be  said 
to  reflect  itself,  more  or  less  distinctly,  in  every  mountain  of 
any  great  extent.  It  is  necessary,  however,  in  order  perfectly 
to  understand  the  most  important  phenomena  of  the  com- 
position, relative  age,  and  origin  of  formations,  to  compare 
together  the  observations  made  in  regions  of  the  earth  most 
widely  remote  from  each  other.  Problems  which  have  long 
baffled  the  geologist  in  his  own  northern  region,  find  iheir 
solution  in  the  vicinity  of  the  equator.  If,  as  we  have 
already  observed,  remote  regions  do  not  present  us  with 
new  formations,  that  is  to  say,  with  unknown  groupings  of 
simple  substances,  they  at  least  help  us  to  unravel  the  great 
and  imiversal  laws  of  nature,  by  showing  how  different  strata 
of  the  crust  of  the  earth  are  mutually  superimposed  on,  and 
intersect,  each  other  in  the  form  of  veins,  or  rise  to  different 
elevations  in  obedience  to  elastic  forces. 

Although  our  geological  knowledge  may  be  thus  exten- 
sively augmented  by  researches  over  vast  regions,  it  can  hardly 
be  a  matter  of  surprise  that  the  class  of  phenomena  constitut- 
ing the  principal  subject  of  this  address  should  have  been  so 
long  examined  in  an  imperfect  manner,  since  the  means  of 
comparison  were  of  difficult,  and  almost,  it  may  be  said, 
of  laborious  access. 

Until  towards  the  close  of  the  eighteenth  century  all  that 
was  known  of  the  form  of  volcanos  and  of  the  action  of  their 
subterranean  forces  was  derived  from  observations  made  on 
two  volcanic  mountains  of  Southern  Italy,  Vesuvius  and 
Etna.  As  the  former  of  these  was  the  more  accessible,  and 
(like  all  volcanos  of  slight  elevation)  had  frequent  eruptions, 
a  hill  became  to  a  certain  degree  the  type  according  to 
which  a  whole  world — the  mighty  volcanos  of  Mexico,  South 
America,  and  the  Asiatic  Islands — was  supposed  to  be  formed. 
Such  a  mode  of  reasoning  involuntarily  calls  to  mind  Virgil's 
shepherd,  who  believed  that  in  his  own  hum.ble  cot  he  saw 
the  image  of  the  eternal  city.  Imperial  Rome. 

2  a2 
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This  imperfect  mode  of  studying  nature  might  indeed  have 
been  obviated  by  a  more  attentive  examination  of  the  whole 
Mediterranean,  and  especially  of  its  eastern  islands  and  littoral 
districts,  where  mankind  first  awoke  to  intellectual  culture  and 
to  a  higher  standard  of  feeling.  Among  the  Sporades,  trachytic 
rocks  have  risen  from  the  bottom  of  the  sea,  and  have  formed 
islands  similar  to  those  of  the  Azores,  which  in  the  course  of 
three  centuries  have  appeared  periodically  at  three  almost 
equal  intervals  of  time.  Between  Epidaurus  and  Troezene, 
near  Methone,  in  the  Peloponnesus,  there  is  a  Monte  Nuovo, 
described  by  Strabo  and  since  byDodwell.  Its  elevation 
is  greater  than  that  of  the  Monte  Nuovo  of  the  Phlegreean 
fields  near  Baiee,  and  perhaps  even  than  that  of  the 
new  volcano  of  Xorullo,  in  the  plains  of  Mexico,  which  I 
found  to  be  surroimded  by  many  thousand  small  basaltic 
cones,  upheaved  from  the  earth,  and  still  emitting  smoke. 
It  is  not  only  in  the  basin  of  the  Mediterranean,  that  volcanic 
fires  escape  from  the  permanent  craters  of  isolated  moun- 
tains having  a  constant  commimication  with  the  interior  of 
the  earth,  as  Stromboli,  Vesuvius,  and  Etna ;  for  atlschia,  and 
on  Mount  Epomeus,  and  also,  according  to  the  accounts  of  the 
ancients,  in  the  Lelantine  plain,  near  Chalcis,  lavas  have 
flowed  from  Assures  which  have  suddenly  opened  on  the 
surface  of  the  earth.  Besides  these  phenomena,  which  fall 
within  historical  periods,  that  is,  within  the  narrow  bounds 
of  authentic  tradition,  and  which  Bitter  purposes  collecting 
and  explaining  in  his  masterly  work  on  geography,  the 
shores  of  the  Mediterranean  present  numerous  remains  of 
the  earlier  action  of  fire.  Th6  south  of  France  exhibits  in 
Auvergne  a  distinct  and  peculiar  system  of  volcanos,  linearly 
arranged,  trachytic  domes  alternating  with  cones  of  eruption, 
emitting  lava  streams  in  the  form  of  bands.  The  plains  of 
Lombardy,  which  are  on  a  level  with  the  sea,  and  con- 
stitute the  innermost  bay  of  the  Adriatic,  inclose  the  tra- 
chyte of  the  Euganean  Hills,  where  rise  domes  of  giUnular 
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trachjrte,  obsidian,  and  pearl- stone.  These  masses  are  deve- 
loped from  each  other,  and  break  through  the  lower  chalk 
formations  and  nummulitic  limestone,  but  have  never  been 
emitted  in  narrow  streams.  Similar  evidence  of  former 
revolutions  of  our  earth,  is  afforded  in  many  parts  of  the 
Greek  Continent  and  in  Western  Asia,  countries  which  will 
imdoubtedly  some  day  yield  the  geologist  ample  materials  for 
investigation,  when  the  light  of  knowledge  shall  again  shine 
on  those  lands  whence  it  first  da^^nied  on  our  western  world, 
and  when  oppressed  humanity  shall  cease  to  groan  beneath 
the  weight  of  Turkish  barbarism. 

I  allude  to  the  geographical  proximity  of  such  numerous  and 
various  phenomena  in  order  to  show  that  the  basin  of  the 
Mediterranean,  with  its  series  of  islands,  might  have  enabled 
the  attentive  observer  to  note  all  those  phenomena  which 
have  recently  been  discovered  under  various  foims  and  struc- 
tures in  South  America,  Teneriffe,  and  in  the  Aleutian 
islands,  near  the  Polar  region.  The  materials  for  observation 
were,  no  doubt,  accumulated  within  a  narrow  compass ;  but. 
it  was  yet  necessary  that  travels  in  distant  countries  and. 
comparisons  between  extensive  tracts  of  land,  both  in  and  out 
of  Europe,  should  be  undertaken,  in  order  to  obtain  a  correct 
idea  of  the  resemblance  between  volcanic  phenomena  and  of ' 
their  dependence  on  each  other. 

Language,  which  so  jfrequently  imparts  permanence  and- 
authority  to  first,  and  often  also  erroneous  views,  but. 
which  points,  as  it  were,  instinctively  to  the  truth,  has: 
applied  the  term  volcanic  to  all  eruptions  of  subter^ 
ranean  fire  and  molten  matter;  to  columns  of  smoke  and 
vapour  which  ascend  sporadically  from  rocks,  as  at  Colares, 
after  the  great  earthquake  of  Lisbon;  to  Salses,  or  argil« 
laceous  cones  emitting  moist  mud,  asphalt,  and  hydrogen, 
as  at  Girgenti  in  Sicily,  and  at  Turbaco  in  South  America; 
to  hot  Geyser  springs,  which  rise  under  the  pressure  of  elastic 
yapours;  and,    in  general,  to  all  operations   of  impetuous 
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natural  forces  wlicli  have  their  seat  deep  in  the  interior  of 
our  planet.  In  Central  America  (Guatimala)  and  in  t^ 
Philippine  Islands,  the  natives  even  formally  distinguish 
between  Volcanes  de  dgtm  y  de  Juego,  volcanos  emitting 
water,  and  those  emitting  fire;  designating  by  the  former 
appellation,  mountains  from  which  subterranean  waters  burst 
forth  from  time  to  time,  accompanied  by  a  dull  hollow  sound 
and  violent  earthquakes. 

Without  denying  the  connection,  which  undoubtedly  exists 
among  the  phenomena  just  referred  to,  it  would  seem  ad- 
visable to  apply  more  definite  terms  to  the  physical  as  wefl 
as  to  the  mineralogical  portion  of  the  science  of  geology,  and 
not  at  one  time  to  designate  by  the  word  volcano  a  mountain 
terminating  in  a  permanent  fircemitting  mouth,  and  at 
another  to  apply  it  to  any  subterranean  cause,  be  it  what  it 
may,  of  volcanic  action.  In  the  present  condition  of  our 
earth,  the  form  of  isolated  conical  moimtains  (as  those  of 
Vesuvius,  Etna,  the  Peak  of  Teneriflte,  Timguragua  and 
Cotopaxi)  is  certainly  the  shape  most  commonly  observed 
in  volcanos.  I  have  myself  seen  such  volcanos  varying  in 
height  from  the  most  inconsiderable  hill  to  an  elevation  of 
more  than  19,000  feet  above  the  level  of  the  sea.  Besides 
such  conical  forms,  however,  we  continually  meet  with  per- 
manent fire-emitting  mouths,  in  which  the  communication 
with  the  interior  of  the  earth  is  maintained  on  far-extended 
jagged  ridges,  and  not  even  always  from  the  centre  of  their 
mural  summits,  but  at  their  extremity  towards  their  slope. 
Such,  for  instance,  is  Pichincha,  situated  between  the 
Pacific  and  the  city  of  Quito,  which  has  acquired  celebrity 
from  Bouguer's  earliest  barometric  formulae,  and  such  are 
the  volcanos  on  the  Steppe  de  los  Pastos,  situate  at 
more  than  10,000  feet  above  the  level  of  the  sea.  All  these 
variously  shaped  summits  consist  of  trachyte,  formerly  known 
as  trap-porphjrry;  a  granular  stone  full  of  narrow  fissures, 
composed  of  different  kinds  of  feldspar  (labradorite,  oligokLase, 
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and  albite),  augite,  hornblende,  and  sometimes  interspersed 
mica,  and  even  quartz.  Wherever  the  evidences  of  the'  first 
eruption,  the  ancient  structurefr-^if  I  may  use  the  expression 
-^remain  complete,  the  isolated  cone  is  surrounded,  circus* 
like,  with  a  high  wall  of  rock  consisting  of  different  super* 
imposed  strata,  encompassing  it  like  an  outer  sheath.  Such 
walls  or  circular  indosures  are  termed  craters  of  elevation^ 
and  constitute  a  great  and  important  phenomenon,  upon 
which  that  eminent  geologist,  Leopold  von  Buch,  from  whose 
writings  I  have  borrowed  many  facts  advanced  in  this  trea- 
tise, presented  so  remarkable  a  paper  to  our  Academy  five 
years  ago. 

Volcanos  which  communicate  with  the  atmosphere  by 
means  of  fire-emitting  mouths,  such  as  conical  basaltic  hills, 
and  dome-like  oraterless  trachytic  mountains,  (the  latter  being 
sometimes  low,  like  the  Sarcouy,  and  sometimes  high,  like  the 
Chimboraso,)  form  various  groups.  Comparative  geography 
draws  our  attention,  at  one  time,  to  small  Archipelagos  or 
independent  mountain-systems,  with  craters  and  lava  streams, 
like  those  in  the  Canary  Isles  and  the  Azores,  and  without 
craters  or  true  lava  streams,  as  in  the  £uganean  hills,  and  the 
Siebengebii^e  near  Bonn;  at  another  time,  it  makes  us  ac« 
quainted  with  volcanos  arranged  in  single  or  double  chains, 
and  extending  for  many  hundred  miles  in  length,  either 
running  parallel  with  the  main  direction  of  the  range,  as  in 
Guatimala,  Peru,  and  Java,  or  intersecting  its  axis  at  right 
angles,  as  in  tropical  Mexico.  In  this  land  of  the  Aztecs  fire- 
emitting  trachytic  mountains  alone  attain  the  high  snow  limit : 
they  are  ranged  in  the  direction  of  a  parallel  of  latitude, 
and  have  probably  been  upheaved  from  a  chasm  extending 
over  upwards  of  420  mQes,  intersecting  the  whole  continent 
from  the  Pacific  to  the  Atlantic. 

This  crowding  together  of  volcanos,  either  in  rounded 
groups  or  double  lines,  affords  the  most  convincing  proof 
that  their  action  does  not  depend  on  slight  causes  located 
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near  the  surface,  but  that  they  are  great  and  deep-seated  phe- 
nomena. The  whole  of  the  eastern  portion  of  the  American 
continent,  which  is  poor  in  metals,  has  in  its  present  condi- 
tion no  fire-emitting  openings,  no  trachytic  masses,  and 
perhaps  no  basalt  containing  oliyine.  All  the  yoleanos  of 
America  are  united  in  the  portion  of  the  continent  opposite  to 
Asia,  along  the  chain  of  the  Andes,  which  runs  nearly  due 
north  and  south  over  a  distance  of  more  than  7200  miles. 

The  whole  eleyated  table-land  of  Quito,  which  is  surmounted 
by  the  high  mountains  of  Pichincha,  Cotopaxi,  and  Tunguragua, 
constitutes  one  sole  volcanic  hearth.  The  subterranean  fire 
bursts  sometimes  from  one  and  sometimes  from  another  of 
these  openings,  which  have  generally  been  regarded  as  inde- 
pendent volcanos.  The  progressive  movement  of  the  fire 
has,  for  three  centuries,  inclined  from  north  to  south.  Even 
the  earthquakes,  which  so  fearfully  devastate  this  portion 
of  the  globe,  afford  striking  evidence  of  the  existence  of  sub- 
terranean communications,  not  only  between  countries  where 
there  are  no  volcanos — as  has  long  been  known-— but  likewise 
between  volcanic  apertures  situated  at  a  distance  from  each 
other.  Thus  the  volcano  of  Pasto,  east  of  the  river  Guaytara, 
continued  during  three  months  of  the  year  1797,  to  emit, 
uninterruptedly,  a  lofty  colimm  of  smoke,  until  it  suddenly 
ceased  at  the  moment  of  the  great  earthquake  of  Riobamba, 
(at  a  distance  of  240  miles,)  and  the  mud  eruption  of  the 
*'Moya,"  in  which  from  thirty  to  forty  thousand  Indians 
perished. 

The  sudden  appearance,  on  the  30th  of  January,  1811,  of 
the  island  of  Sabrina,  in  the  group  of  the  Azores,  was  the 
precursor  of  the  dreadful  earthquakes  which,  further  westward, 
shook,  from  May,  1811,  to  June,  181 3,  almost  uninterruptedly, 
first  the  Antilles,  then  the  plains  of  the  Ohio  and  Mississippi, 
and  lastly,  the  opposite  coasts  of  Venezuela  or  Caracas.  Thirty 
days  after  the  total  destruction  of  the  beautiful  capital  of  the 
province,  there  was  an  eruption  of  the  long  inactive  volcano 
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of  St.  Vincent,  in  the  neighbouring  islands  of  the  Antilles. 
A  remarkable  phenomenon  accompanied  this  eruption:  at  the 
moment  of  this  explosion,  which  occurred  on  the  30th  of  April, 
1 8 1 1 ,  a  terrible  subterranean  noise  was  heard  in  South  America, 
over  a  district  of  more  than  35,000  square  miles.  The  inha- 
bitants of  the  banks  of  the  Apure,  at  the  confluence  of  the  Hio 
Nula,  and  those  living  on  the  remote  sea-coast  of  Venezuela, 
agreed  in  comparing  this  sound  to  the  noise  of  heavy  artillery. 
The  distance  from  the  confluence  of  the  Rib  Nula  with  the 
Apure  (by  which  I  entered  the  Orinoco)  to  the  volcano  of  St. 
Vincent,  measured  in  a  straight  line,  is  no  less  than  628  miles. 
This  noise  was  certainly  not  propagated  through  the  air,  and 
must  have  arisen  from  some  deep-seated  subterranean  cause; 
its  intensity  was,  moreover,  hardly  greater  on  the  shores  of 
the  Caribbean  sea,  near  the  seat  of  the  raging  volcano,  than  in 
the  interior  of  the  coimtry  in  the  basin  of  the  Apure  and  the 
Orinoco. 

It  would  be  useless  to  multiply  examples  of  this  nature, 
by  adducing  others  which  I  have  collected:  I  wiU  therefore 
only  refer  to  one  further  instance,  namely,  the  memorable 
earthquake  of  Jjisbon,  an  important  phenomenon  in  the  annals 
of  Europe.  Simultaneously  with  this  event,  which  took 
place  on  the  1st  of  November,  1756,  not  only  were  the  Lakes 
of  Switzerland  and  the  sea  off  the  Swedish  coasts  violently 
agitated,  but  in  the  eastern  portion  of  the  Antilles,  near  the 
islands  of  Martinique,  Antigua,  and  Barbadoes,  the  tide, 
which  never  exceeds  thirty  inches,  suddenly  rose  upwards  of 
twenty  feet.  All  these  phenomena  prove,  that  subterranean 
forces  are  manifested  either  dynamically,  expansively,  and 
attended  by  commotion,  in  earthquakes ;  or  possess  the  property 
of  producing,  or  of  chemically  modifying  substances  in  volca- 
nos;  and  they  further  show,  that  these  forces  are  not  seated 
near  the  surface  in  the  thin  crust  of  the  earth,  but  deep  in  the 
interior  of  our  planet,  whence  through  fissures  and  unfilled 
veins  they  act  simultaneously  at  widely  distant  points  of  the 
earth^s  surfEice. 
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The  more  yaried  the  structure  of  voleanos,  that  is  to  say, 
of  elevatiouB  inclosmg  a  channel  through  which  the  molten 
masses  of  the  interior  of  the  earth  reach  the  surface,  the 
more  important  it  is  to  form  a  correct  idea  of  these  structures 
bj  careful  measurement,  llie  intereist  derived  from  mea- 
surements of  thifl  kind,  which  I  made  a  special  subject  of 
inquiry  in  the  western  hemie^here,  is  increased  by  the  consi- 
deration, that  the  objects  to  be  measured  vary  in  magnitude 
at  different  points.  A  philosophical  study  of  nature  seeks,  in 
oonsidering  the  changes  of  phenomena,  to  connect  the  present 
with  the  past. 

In  order  to  ascertain  the  periodic  recurrence,  or  the  laws 
of  the  prog^ssire  changes  in  nature,  we  require  certain  fixed 
points,  and  carefully  conducted  observations,  which,  by  their 
connection  with  definite  epochs,  may  serve  as  a  basis  for 
numerical  comparisons.  If  the  mean  temperature  of  the  atmo- 
sphere and  of  the  earth  in  different  latitudes,  or  the  mean 
height  of  the  barometer  at  the  sea  level,  had  been  deter* 
mined  only  once  in  every  thousand  years,  we  should  know  to 
what  extent  the  heat  of  climates  has  increased  or  diminished, 
and  whether  any  changes  have  taken  place  in  the  height  of  the 
atmosphere.  Such  points  of  comparison  are  especially  required 
to  determine  the  inclination  and  declination  of  the  magnetic 
needle,  and  the  intensity  of  those  electro-magnetic  forces  on 
which  Seebeck  and  Erman,  two  admirable  physicists  belon^ng 
to  this  Academy,  have  thrown  so  much  light.  If  it  be  a  mm- 
torious  undertaking  cm  the  part  of  learned  societies  to  investi- 
gate with  perseverance  the  co»nical  changes  in  the  heat  and 
pressure  of  the  atmosphere,  and  particularly  the  magnetic 
direction  and  intensity,  it  is  no  less  the  duty  of  the  travelling 
geologist  to  direct  attention  to  the  varying  height  of  voleanos 
in  determining  the  inequalities  of  the  earth's  surface.  The 
observations  which  I  formerly  made  in  the  Mexican  mountains, 
at  the  volcano  of  Toluca,  at  Popocatepetl,  at  the  Cofre  de 
Perote,  or  Nauhcampatepetl,  and  Xorullo,  and  in  the  Andes 
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of  Quito  at  Pichincha,  I  have  had  opportunities  since  my 
return  to  Eun^  of  repeating,  at  different  periods,  on  Mount 
Vesuvius.  Where  complete  trigonometric  or  barometric  mea- 
surements are  wanting,  their  place  may  be  supplied  by  angles 
of  altitude  laid  down  with  precision,  ai^  taken  at  points  accu- 
rately determined.  The  comparison  of  such  determinations, 
made  at  different  periods  of  time,  may  sometimes  be  eyen 
preferable  to  the  complication  of  more  complete  operations. 

Saussure  measured  Vesuvius  in  1773,  and  at  that  time 
both  the  n(»rth- western  and  south-eastern  margins  of  the 
crater  appeared  to  him  to  be  equal  in  height.  He  found 
their  elevation  above  the  level  of  the  sea  to  be  3894  feet. 
The  eruption  of  1794  occasioned  a  fedling  in  towards  the 
south,  and  an  inequality  in  the  margins  of  the  crater,  which 
may  be  distinguished  from  a  considerable  distance  even  by 
the  most  unpractised  eye.  Leopold  von  Buch,  Gray  Lussac, 
and  myself,  measured  Mount  Vesuvius  three  times  in  the  year 
1805,  and  found  that  the  elevation  of  the  northern  margin,  la 
Rocca  del  Palo,  opposite  the  Somma,  was  exactly  as  it  had 
been  given  by  Saussure,  while  tibe  southern  margin  was  479 
feet  lower  than  it  had  been  in  1773.  The  elevation  of  the 
volcano  itself  towards  Torre  del  Greco  (the  side  towards  whidi^ 
for  thirty  years,  the  volcanic  action  has  been  principally 
directed)  had,  at  that  time,  decreased  one-eighth.  The  cone 
of  cinders  bears  to  the  total  height  of  Vesuvius  the  relation 
of  1  :  3;  in  Pichincha,  the  ratio  is  as  1  :  10,  and  at  the  Peak 
of  Teneriffe,  as  1  :  22.  Of  these  three  volcanic  moimtains, 
Vesuvius  has,  therefore,  comparatively,  the  highest  cone  of 
cinders ;  probably  because,  being  a  volcano  of  inconsiderable 
height,  it  has  chiefly  acted  through  its  summit. 

A  few  months  ago,  in  the  year  1822, 1  succeeded  not  only 
in  repeatii^  my  earlier  barometric  measurements  of  Mount 
Vesuvius,  but  also  in  determining  more  completely  all  the 
margins  of  the  crater  (1)  during  three  ascents  of  the  moun- 
tain. 
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These  determinations  are,  perhaps,    deserving    of   some 
degree  of  attention,  since  they  embrace  the  long  period  of 
the  great  eruptions  between  1805  and  1822,  and  are  probably 
the  only  measurements  hitherto  published  of  any  volcano 
which  admit  of  comp^son  in  all  their  parts.     They  prove, 
that  the  margins  of  the  crater  should  be  regarded  as  a  much 
more  permanent  phenomenon  than  has  hitherto  been  supposed, 
from  the  hasty  observations  made  on  the  subject;  and  that 
this  character  appertains  to  them  everywhere,  and  not  merely 
in  those  instances  where,  as  at  the  Peak  of  Teneriffe,  and  in  all 
the  volcanos  of  the  Andes,  they  evidently  consist  of  trachyte. 
According  to  my  latest  determinations  it  would  seem,  that 
since  the  time  of  Saussure,  a  period  of  forty-nine  years,  the 
north-western  margin  of  Vesuvius  has  probably  not  changed 
at  aU,  and  that  the  south-eastern  one,   in  the  direction  of 
Bosche  Tre  Case,  which  in  1794  had  become  426  feet  lower, 
has  since  then  only  altered  about  64  feet. 

K,  in  the  newspaper  reports  of  great  eruptions,  we  often 
find  assertions  made  of  an  entire  change  of  form  in  Mount 
Vesuvius,  and  if  these  assertions  appear  to  be  confirmed  by 
the  picturesque  views  of  the  volcano  made  at  Naples,  the 
cause  of  the  error  arises  from  the  outlines  of  the  mai^ins  of 
the  crater  having  been  confounded  with  those  of  the  cones  of 
eruption  accidentally  formed  in  its  centre,  the  bottom  of 
which  has  been  raised  by  the  force  of  vapours.  A  cone 
of  eruption  of  this  kind,  formed  by  the  accumulation  of 
masses  of  rapiUi  and  scoriee,  gradually  came  to  view, 
above  the  south-eastern  margin  of  the  crater,  between  the 
years  1816  and  1818.  ,  The  eruption  in  the  month  of 
February,  1822,  increased  this  cone  to  such  an  elevation, 
that  it  projected  from  107  to  117  feet  above  the  north- 
western margin  of  the  crater  (the  Eocca  del  Palo).  This  re- 
markable cone,  which  was  at  length  regarded  at  Naples  as  the 
actual  summit  of  Vesuvius,  fell  in  with  a  fearful  crash  at  the  last 
eruption,  on  the  night  of  the  22nd  of  October;  in  consequence 
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of  which,  the  bottom  of  the  crater,  which  had  continued  unin- 
terruptedly accessible  from  the  year  1811,  is  now  nearly  800 
feet  below  the  northern  and  213  feet  below  the  southern 
mai^n  of  the  volcano.  The  varying  form  and  relative  posi- 
tion of  the  cones  of  eruption,  the  apertures  of  which  must  not, 
as  they  sometimes  are,  be  confounded  with  the  crater  of  the 
volcano,  give  to  Vesuvius  at  different  epochs  a  peculiar 
physiognomy;  so  much  so,  that  the  historiographer  of  this 
volcano,  by  a  mere  inspection  of  Hackert*s  landscapes  in  the 
Palace  of  Portici,  might  guess  the  exact  year  in  which  the 
artist  had  made  his  sketch,  by  the  outline  of  the  summit 
of  the  moimtain,  according  as  the  northern  or  southern  side  is 
represented  in  respect  to  height. 

Twenty-four  hours  after  the  fell  of  the  cone  of  scoriee,  which 
was  426  feet  high,  and  when  the  small  but  numerous  streams 
of  lava  had  flowed  off,  on  the  night  between  the  23rd  and 
24th  of  October,  there  began  a  fiery  eruption  of  ashes  and 
rapiUi,  which  continued  uninterruptedly  for  twelve  days,  but 
was  most  violent  during  the  first  four  days.  During  this 
period  the  explosions  in  the  interior  of  the  volcano  were  so  loud 
that  the  mere  vibrations  of  the  air  caused  the  ceilings  to  crack 
in  the  Palace  of  Portici,  although  no  shocks  of  an  earthquake 
were  then  or  had  previously  been  experienced.  A  remarkable 
phenomenon  was  observed  in  the  neighbouring  villages  of 
Besina,  Torre  del  Greco,  Torre  del*  Annunziata,  and  Bosche 
Tre  Case.  Here  the  atmosphere  was  so  completely  saturated 
with  ashes  that  the  whole  region  was  enveloped  in  complete 
darkness  during  many  hours  in  the  middle  of  the  day.  The 
inhabitants  were  obliged  to  carry  lanterns  with  them  through 
the  streets,  as  is  often  done  in  Quito  during  the  eruptions  of 
Pichincha.  Never  had  the  flight  of  the  inhabitants  been  more 
general,  for  lava  streams  are  less  dreaded  even  than  an  erup- 
tion of  ashes,  a  phenomenon  imknown  here  in  any  degree  of 
intensity,  and  one  which  fills  the  imaginations  of  men  with 
images  of  terror  from  the  vague  tradition  of  the  manner 
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in  which    Hercnlanimin,    Pompeii,    and    Stabiie  were    de- 
stroyed. 

The  hoi  aqueous  -vapour  which  issued  fix»a  the  crater 
during  the  eruption,  and  difPused  itself  through  the  atmosphere, 
formed,  on  cocking,  a  dense  cloud,  which  enveloped  the  column 
of  ashes  and  fire,  that  rose  to  an  eleyation  of  between  9000 
and  10,000  feet  above  the  level  <^  the  sea.  So  sudden  a 
condensation  of  vapour,  and,  as  Gay  Lussac  has  shown,  the 
formation  of  the  cloud  itself,  tended  to  increase  electric  tension. 
Flashes  of  forked  lightning  darted  in  all  directions  from,  the 
column  of  ashes,  while  the  rolling  thunder  might  be  clearly 
distinguished  from  the  deep  rambling  sounds  within  the  vcd- 
cano.  In  no  other  eruption  bad  the  jday  of  the  electric  forces 
been  so  powerfully  manifested  as  on  this  oocasioiL 

On  the  morning  of  Ihe  2GtJi  of  October  the  strange  report 
was  circulated  that  a  stream  of  boiling  water  was  gushing 
from  the  crater,  and  pouring  down  the  cone  of  cinders.     Mon- 
ticelli,  the  zealous  and  learned  observer  of  the  volcano,  soon 
perceived  that  this  erroneous  report  originated  in  an  optical 
illusion,  and  that  the  supposed  stream  of  water  was  a  great 
quantity  of  dry  ashes  which  issued  like  drift  sand  from  a 
crevice  in  the  highest  margin  of  the  crater.    The  long  drought, 
which  had  parched  and  desolated  the  fields  before  this  erup- 
tion of  Vesuvius,  was  succeeded,  towards  the  termination  of 
the  phenomenon,  by  a  continued  and  violent  rain,  occasioned 
by  the  voicantc  storm  which  we  have  just  described.     A  simi- 
lar phenomenon  characterises  the  termination  of  an  eruption 
in  all  zones  of  the  earth.     As  the  cone  of  cinders  is  usually 
wrapped  in  clouds    at    this  period,    and    as    the    rain    is 
poured  forth  with  most  violence  near  this  portion  of  the  vol- 
cano, streams  of  mud  are  generally  obs^red  to  descend  from 
the  sides  in  all  directions.     The  terrified  peasant  looks  upon 
them  as  streams  of  water  that  rise  from  the  interior  of  the 
volcano  and  overflow  the  crater,  while  the  deceived  geologist 
believes  that  he  can  recognise  in  them  either  sea-water  or 
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muddy  products  of  the  volcano,  the  so-called  erupiums  boueusetj 
or,  in  the  language  of  the  old  French  systematisas,  products 
of  an  igneo-aqueous  lique£u;tion. 

Where,  as  is  generally  the  case  in  the  chain  of  the  Andes, 
the  summit  <^  the  Tolcano  penetrates  heyond  the  ssow-line, 
attaining  sometimes  an*  elevation  twice  as  great  as  that  of 
Mount  Etna,  the  inundations  we  have  descrihed  are  rendered 
very  frequent  and  destructive,  owing  to  the  melting  and  per- 
meating snow. 

These  are  phenomena  which  have  a  meteorological  connec- 
tion with  the  eruptions  of  volcanos,  and  are  variously  modified 
by  the  heights  of  the  mountains,  the  circumference  of  the 
summits  which  are  perpetually  covered  with  snow,  and  the 
degree  to  which  the  walls  of  cinder  cones  become  heated ;  but 
they  cannot  be  regarded  in  the  light  of  true  volcanic  phenomena. 
Subterranean  lakes,  communicating  by  various  channels  with 
the  mountain  streams,  are  frequently  formed  in  deep  and  vast 
cavities,  either  on  the  de^vity  or  at  the  base  of  volcanos. 
When  the  whole  mass  of  the  volcano  is  powerfully  shaken 
by  those  earthquakes  which  precede  all  eruptions  of  fire  in 
the  Andes,  the   subterranean  vaults    open,  and  pour  forth 
streams  of  water,  fishes,  and  tu£^eous  mud.     This  singular 
phenomenon  brings  to  mind  the  Pimelodes  O^lopum^  or  the 
Silures  of  the  Cyclops,  which  the  inhabitants  of  the  plateau 
of  Quito  caU  Prefiadilla,  and  of  which  I  gave  a  circumstantial 
account  soon  after  my  return    to  Europe.     When,  on  the 
night  between  the  19th  and  20th  of  June,  1698,  the  summit 
of  Mount  Carguairazo,  situated  to  the  north  of  Chimborazo, 
and  having  an  elevation  of  more  than  19,000  feet,  fell  in,  all 
the  country  for  nearly  32  square  miles  was  covered  with 
mud  and  fishes.     A  similar  eruption  of  fish  from  the  volcano 
of  Imbaburu  was  supposed  to  have  caused  the  putrid  fever, 
which,  seven  years  before  this  period,  raged  in  the  town  of 
Ibarra. 

I  refer  to  these  facts  because  they  throw  some  light  on  the 
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difference  between  the  eruption  of  dry  ashes  and  mud-like  inun- 
dations of  tuff  and  trass,  investing  fragments  of  wood,  charcoal, 
and  shells.  The  quantity  of  ashes  recently  erupted  from  Mount 
Vesuvius,  like  every  phenomenon  connected  with  volcanos 
and  other  great  and  fearful  natural  phenomena,  has  been 
greatly  exaggerated  in  the  public  papers ;  and  two  Neapolitan 
chemists,  Vicenzo  Pepe  and  Guiseppe  di  Nobili,  even  asserted 
that  the  cinders  were  mixed  with  given  proportions  of  gold  and 
silver,  notwithstanding  the  counter-statements  of  Monticelli 
and  Covelli.  According  to  my  researches  the  stratum  of  ashes 
which  fell  during  the  twelve  days  was  only  three  feet  in 
thickness  in  the  direction  of  Bosche  Tre  Case,  on  the  declivity 
of  the  cone,  where  they  were  mixed  with  rapilU,  while  in  the 
plains  its  greatest  thickness  did  not  exceed  from  16  to  19 
inches.  Measurements  of  this  kind  must  not  be  made  at 
spots  where  the  ashes  have  been  drifted  by  the  wind,  like 
snow  or  sand,  or  where  they  have  been  accumulated  in  pulp- 
like heaps  by  means  of  water.  The  times  are  passed  in  which, 
after  the  manner  of  the  ancients,  nothing  was  regarded  in 
volcanic  phenomena  save  the  marvellous,  and  when  men  would 
believe,  like  Ctesias,  that  the  ashes  from  Etna  were  borne  as 
far  as  the  Indian  peninsula.  A  portion  of  the  Mexican  gold 
and  silver  veins  is  certainly  found  in  trachytic  porphyry,  but 
in  the  ashes  of  Vesuvius  which  I  myself  collected,  and  which 
were,  at  my  request^  examined  by  that  distinguished  chemist 
Heinrich  Bose,  no  trace  of  either  gold  or  silver  was  to  be 
discovered. 

However  much  these  results,  which  perfectly  correspond 
with  the  more  exact  observations  of  Monticelli,  may  differ  from 
those  recently  announced,  it  cannot  be  denied  that  the  erup- 
tion of  ashes,  which  continued  from  the  24th  to  the  28th  of 
October,  is  the  most  memorable  that  has  been  recorded,  on 
unquestionable  evidence,  in  reference  to  Mount  Vesuvius, 
since  the  death  of  the  elder  Pliny.  The  quantity  of  ashes 
erupted  on  this  occasion  was  probably  three  times  as  great 
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as  the  whole  quantity  which  has  fallen  since  volcanic  pheno- 
mena have  been  observed  with  attention  in  Italy.  A  stratum 
from  16  to  19  inches  in  thickness  does  certainly,  at  first  sight, 
seem  very  inconsiderable,  when  compared  with  the  mass  with 
which  we  find  Pompeii  covered.  But,  without  taking  into 
account  the  heavy  rains  and  the  inundations  which  must 
have  increased  the  bulk  of  this  stratum  in  the  course  of  ages, 
and  without  reviving  the  animated  contention  maintained 
with  much  scepticism  on  the  other  side  of  the  Alps,  regarding 
the  causes  of  the  destruction  of  the  Campanian  cities,  it  may, 
at  any  rate,  be  here  observed  that  the  eruptions  of  a  vol- 
cano, at  widely  remote  epochs,  cannot  be  compared  with 
respect  to  their  intensity.  All  conclusions  must  be  insufficient 
that  are  based  on  mere  analogies  of  quantitative  relations  of 
the  lava  and  ashes,  the  height  of  the  column  of  smoke,  and 
the  intensity  of  the  explosions. 

We  learn  from  the  geographical  description  of  Strabo,  and 
from  the  opinion  expressed  by  Vitruvius  on  the  volcanic  origin 
of  pumice,  that,  until  the  year  of  Vespasian's  death,  that  is  to 
say,  until  the  eruption  which  buried  Pompeii,  Vesuvius 
appeared  more  like  an  extinct  volcano  than  a  Solfatara. 
When,  after  a  long-continued  repose,  subterranean  forces  sud- 
denly opened  for  themselves  new  channels,  penetrating  through 
strata  of  primitive  rock  and  trachyte,  efiects  must  have  been 
produced  to  which  no  analogy  is  afforded  by  those  of  subsequent 
occurrence.  We  clearly  learn  from  the  well-known  letter  in 
which  Pliny  the  younger  informs  Tacitus  of  the  death  of  his 
uncle,  that  the  renewal  of  the  eruptions,  or,  one  might  almost 
say,  the  revival  of  the  slumbering  volcano,  began  with  an 
outbreak  of  ashes.  The  same  phenomenon  was  observed  at 
Xorullo,  when  the  new  volcano,  in  the  month  of  September, 
1759,  breaking  through  strata  of  syenite  and  trachyte,  was 
suddenly  upheaved  in  the  plain.  The  country  people  fled  in 
terror  on  finding  their  cottages  covered  with  ashes  thrown 
up  from  the  earth,  which  was  bursting  in  every  direction. 

2b 
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In  the  ordinary  periodical  manifestations  of  yolcanic  activity 
a  shower  of  ashes  usually  terminates  each  partial  eruption. 
The  letter  of  the  younger  Pliny  contains,  moreover,  a 
passage  which  clearly  shows  that  the  dry  ashes  falling 
from  the  air  immediately  attained  a  height  of  four  or  five 
feet,  independent  of  accumulation  by  drifts.  "  The  court," 
the  narrative  continues,  ''  which  led  to  the  apartment  in  which 
Pliny  took  his  siesta,  was  so  filled  with  ashes  and  pumice 
that,  had  the  sleeper  tarried  longer,  he  would  have  found  the 
passage  wholly  blocked  up."  Within  the  inclosed  limits  of 
a  court  the  wind  cannot  have  exercised  any  very  considerable 
influence  on  the  drifting  of  the  ashes. 

I  have  interrupted  my  comparative  view  of  volcanos  by 
different  observations  in  relation  to  Vesuvius,  partly  on  account 
of  the  great  interest  excited  by  its  recent  eruption,  and  partly 
because  every  great  outpouring  of  ashes  almost  involun- 
tarily recalls  to  mind  the  classic  soil  of  Pompeii  and  Hercu- 
laneum.  In  a  note,  not  adapted  to  be  read  to  the  audience 
to  whom  this  lecture  is  addressed,  I  have  collected  all  the 
elements  of  the  barometric  measurements  which  I  made 
during  the  close  of  last  year  at  Mount  Vesuvius,  and  in  the 
Campi  Phlegrsei. 

We  have  hitherto  considered  the  form  and  efifi^cts  of  thos^ 
volcanos  which  are  permanently  connected,  by  means  of  a 
crater,  with  the  interior  of  the  earth.  The*  summits  of  such 
volcanos  are  upheaved  masses  of  trachyte  and  lava  intersected 
l)y  numerous  veins.  The  permanency  of  their  effects  indi- 
cates a  highly  complex  structure.  They  have,  so  to  say,  a 
certain  individuality  of  character,  which  remains  unaltered 
for  long  periods  of  time.  Contiguous  mountains  generally 
yield  wholly  different  products;  for  instance:  leucitic  and 
feldspathic  lavas,  obsidian  with  pumice,  and  basaltic  masses 
containing  olivine.  They  belong  to  the  more  recent  pheno- 
mena of  the  earth,  usually  breaking  through  all  the  strata  of 
the  floetz  formation,  and  their  lava  currents  and  products  are 
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of  subsequent  origin  to  our  valleys.  Their  life,  if  I  may  be 
permitted  to  use  a  figurative  expression,  depends  upon  the 
mode  and  the  duration  of  their  connection  with  the  interior 
of  the  earth.  After  continuing  for  centuries  in  a  state  of 
repose,  their  activity  is  often  suddenly  revived,  and  they  then 
become  converted  into  SoLfataras,  emitting  aqueous  vapours, 
gases,  and  acids.  Occasionally,  as  at  the  Peak  of  Tenerifie, 
their  summits  have  already  become  a  laboratory  of  regene* 
rated  sulphur,  while  considerable  lava  currents,  being  basaltic 
near  the  base,  and  mixed  with  obsidian  and  pumice  at  greater 
elevations,  where  the  pressure  is  less,  continue  to  flow  from 
the  sides  of  the  mountain  (2). 

Besides  volcanos  which  have  permanent  craters,  there  is 
another  kind  of  volcanic  phenomena  less  frequently  observed 
than  the  former,  but  especially  instructive  to  the  geologist, 
as  they  remind  us  of  the  primitive  world,  that  is,  of  the 
earliest  revolutions  of  our  planet.  Trachytic  mountains 
suddenly  open,  and  after  throwing  up  ashes  and  lava,  close 
again  never  perhaps  to  re-open.  Such  has  been  the  case  with 
the  mighty  volcano  of  Antisana  in  the  chain  of  the  Andes, 
and  with  Moimt  Epomseus  in  Ischia,  in  the  year  1302. 
Occasionally  such  an  eruption  has  occurred  even  in  the 
plains,  as  on  the  table-land  of  Quito,  in  Iceland  at  a  dis- 
tance from  Hecla,  and  in  the  Lelantine  plains  of  Euboea. 
Many  upheaved  islands  belong  to  this  class  of  transitory 
phenomena.  In  these  cases,  the  connection  with  the  inte- 
rior of  the  earth  is  not  permanent,  the  action  ceasing  as 
soon  as  the  Assure,  or  channel  of  communication,  is  again 
closed.  Veins  of  basalt,  dolerite,  and  porphyry,  which  tra- 
verse almost  all  formations  in  different  parts  of  the  earth; 
and  the  masses  of  syenite,  augitic  porphyry,  and  amygdaloid, 
which  characterise  the  most  recent  strata  of  transition  rock, 
and  the  oldest  stratum  of  the  floetz  formation ;  have  all  probably 
been  formed  in  a  similar  manner.  In  the  youthful  period  of  our 
planet,  the  substances  that  had  continued  in  a  fluid  condition 
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within  the  earth,  broke  through  its  cnist,  everywhere 
intersected  with  fissures,  and  became  solidified  as  granular 
veins,  or  were  spread  out  in  broad  superimposed  strata. 
The  products  that  may  be  termed  exclusively  volcanic,  which 
have  come  down  to  us  from  the  primitive  ages  of  the  world, 
have  not  flowed  in  streams  or  bands  like  the  lava  of  our 
isolated  conical  mountains.  The  mixtures  of  augite,  titanic 
iron,  feldspar,  and  hornblende,  may  have  been  the  same  at 
different  periods,  sometimes  allied  to  basalt,  sometimes 
to  trachyte;  while  chemical  substances,  (as  we  learn 
from  Mitscherlich's  important  labours  and  the  analogies 
presented  by  artificial  igucous  products,)  may  have  ranged 
themselves  in  layers  according  to  some  definite  laws  of 
crystallization.  In  all  cases  we  perceive  that  substances 
similarly  composed  have  come  to  the  surface  of  the  earth 
by  very  different  means,  either  by  being  simply  upheaved, 
or  escaping  through  temporary  fissures;  and  that  break- 
ing through  the  older  rocks,  that  is  to  say,  through  the 
earlier  oxidized  earth's  crust,  they  have  flowed  in  the  form  of 
lava  streams  from  conical  mountains  having  a  permanent 
crater.  If  we  do  not  sufficiently  distinguish  between  these 
various  phenomena,  our  knowledge  of  the  geology  of  volcanos 
will  again  be  shrouded  in  that  obscurity,  from  which  nume- 
rous comparative  experiments  are  now  beginning  gradually 
to  release  it. 

The  questions  have  often  been  asked,  what  is  it  that  bums 
in  volcanos,  what  generates  the  degree  of  heat  capable 
of  mixing  earths  and  metals  together  in  a  state  of  fusion? 
Modern  chemistry  has  attempted  to  reply  that  it  is  the  earths, 
metals,  and  alkalies  themselves,  -  that  is  to  say,  the  metal- 
loids of  these  substances,  which  bum.  The  solid  and  already 
oxidized  crust  of  the  earth  separates  the  surrounding  atmo- 
sphere, with  the  oxygen  it  contains,  from  the  combustible 
unoxidized  substances  in  the  interior  of  our  planet.  By  the 
contact   of  these  metalloids  with  the  atmospheric  oxygen 


STEUCTUBB  AND  ACTION    OF   YOLCANOS.  373 

the  disengagement  of  caloric  ensues.  The  celebrated  and 
talented  chemist,  who  advanced  this  explanation  of  volcanic 
phenomena,  soon  himself  relinquished  it.  The  experiments 
which  have  been  made  in  mines  and  caverns  in  all  parts 
of  the  earth,  and  which  M.  Arago  and  myself  have  col- 
lected in  a  separate  treatise,  prove  that  even  at  an  in- 
considerable depth,  the  temperature  of  the  earth  is  much 
higher  than  the  mean  temperature  of  the  atmosphere  at 
the  same  place.  This  remarkable,  and  almost  universally 
confirmed  fact,  is  connected  with  what  we  learn  from 
volcanic  phenomena.  The  depth  at  which  we  might  re- 
gard the  earth  as  a  fused  mass,  has  been  calculated.  The 
primitive  cause  of  this  subterranean  heat  is,  as  in  all  planets, 
the  formative  process  itself,  the  separation  of  the  spherically 
conglomerating  mass  from  a  cosmical  aeriform  fluid,  and  the 
cooling  of  the  terrestrial  sti'ata  at  different  depths  by  the  radia- 
tion of  heat.  All  volcanic  phenomena  are  probably  the  result 
of  a  permanent  or  transient  connection  between  the  interior 
and  the  exterior  of  our  planet.  Elastic  vapours  press  the 
fused  oxidizing  substances  upwards  through  deep  fissures. 
Volcanos  therefore  are  intermittent  earth-springs,  from 
which  the  fluid  mixtures  of  metals,  alkalies,  and  earths,  which 
become  consolidated  into  lava  currents,  flow  gently  and 
calmly,  when  being  upheaved  they  find  a  vent.  In  a  similtir 
manner,  according  to  Plato's  PhsBdon,  the  ancients  regarded 
all  volcanic  streams  of  fire  as  effusions  of  the  P^Tiphlegethon. 
I  would  fain  be  permitted  to  add  one  yet  bolder  observa- 
tion to  those  I  have  already  ventured  to  advance.  May  not 
the  cause  of  one  of  the  most  wonderful  phenomena  presented 
by  the  study  of  petrifactions,  be  dependent  on  the  condition  of 
the  inner  heat  of  our  planet,  which  is  indicated  by  thermometric 
experiments  on  springs  (3)  rising  from  different  depths,  and 
by  observations  on  volcanos?  We  find  tropical  animals, 
arborescent  ferns,  palms,  and  bamboos,  buried  in  the  cold 
north,  and  everywhere  the  primitive  world  presents  a  distri- 
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bution  of  organic  structures  wholly  at  variance  with  existing 
climatic  relations.  Many  hypotheses  have  been  advanced  in 
elucidation  of  so  important  a  problem,' such  as  the  approxima- 
tion of  a  comet,  the  altered  oWquity  of  the  ecliptic,  and  the 
increased  intensity  of  the  sun's  light ;  but  none  of  these  have 
satisfied  at  once  the  astronomer,  the  physicist,  and  the  geo- 
logist. I,  for  my  part,  would  willingly  leave  undisturbed 
the  axis  of  the  earth  or  the  light  of  the  sun's  disk,  (froux 
whose  spots  a  celebrated  astronomer  explained  fruitfulness 
and  failure  of  crops,)  yet  it  appears  to  me  that  in  every 
planet  there  exist,  independently  of  its  relations  to  a  cen- 
tral body  and  its  astronomical  position,  numerous  causes 
for  the  development  of  heat,  in  processes  of  oxidation,  in 
precipitation,  in  the  chemically  altered  capacity  of  bodies,  the 
increase  of  electro-magnetic  tension,  and  in  the  channels  of 
communication  opened  between  its  internal  and  external 
parts. 

Wherever,  in  the  primitive  world,  heat  was  radiated  from 
the  deeply  fissured  crust  of  the  earth,  palms,  arborescent 
ferns,  and  all  the  animals  of  the  torrid  zone,  could  perhaps 
have  flourished  for  centuries  over  extensive  tracts  of  land. 
According  to  this  view,  which  I  have  already  published  in 
my  work  entitled  Geognostischer  Versuch  uber  die  Lagerung 
der  Gebirgsarten  in  beiden  Hemispkaren^^  the  temperature 
of  volcanos  would  be  that  of  the  interior  of  our  earth  itself, 
and  the  same  causes  which  now  occasion  such  fearfully  devas- 
tating results,  may  have  been  able  to  produce,  in  every 
zone,  the  most  luxuriant  vegetation  on  the  newly  oxidized 
crust  of  the  earth  and  on  the  deeply  fissured  strata  of  rocks. 

Should  it  be  assumed,  for  the  purpose  of  explaining  the 
wonderful  distribution  of  tropical  forms  in  their  ancient  mau- 
solea,  that  the  long-haired  elephantine  animals,  which  are  now 
found  embedded  in  ice,  were  once  indigenous  to  northern  lati- 

*  Oeognostical  Essay  on  the  superposition  of  Rocks  in  both  Hemu 
spheres.     8vo.  Lond.  1808. 
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tudes,  and  that  animals  of  similar  forms,  belonging  to  the  same 
type,  as,  for  instance,  lions  and  lynxes,  were  capable  of  living 
in  wholly  diflPerent  climates,  such  a  mode  of  explanation  would 
at  all  events  not  admit  of  being  extended  to  vegetable  pro- 
ducts.  From  causes  developed  by  the  physiology  of  vege- 
tation, palms,  bananas,  and  arborescent  monocotyledons,  are 
imable  to  endure  the  deprivation  of  their  appendicular  organs, 
by  the  northern  cold;  and  in  the  geological  problem  which 
we  are  here  considering,  it  seems  to  me  a  matter  of  difficulty 
to  admit  any  distinction  between  vegetable  and  animal  struc- 
tures. One  and  the  same  mode  of  explanation  must  be  ap- 
plied to  both  forms. 

In  concluding  this  treatise,  I  have  added  some  imcertain 
and  hypothetical  conjectures  to  the  facts  which  have  been 
collected  in  widely  remote  regions  of  the  earth.  The  philoso. 
phical  study  of  nature  rises  above  the  requirements  of  mere 
delineation,  and  does  not  consist  in  the  sterile  accumulation  of 
isolated  facts.  Tlie  active  and  inquiring  spirit  of  man  may 
therefore  be  occasionally  permitted  to  escape  from  the  present 
into  the  domain  of  the  past,  to  conjecture  that  which  cannot 
yet  be  clearly  determined,  and  thus  to  revel  amid  the  ancient 
and  ever-recurring  myths  of  geology. 


EXPLANATORY  ADDITIONS. 

(1)  p.  363. — ^•'  A  more  complete  determination  of  the  margins 

of  the  Crater  of  Mount  Vesuvius.^' 

My  astronomical  fellow-labourer,  Oltmanns,  who  was  un- 
happily too  early  lost  to  science,  has  re-calculated  the  baro- 
metric measurements  I  made  on  Mount  Vesuvius  (from  the 
22ad  to  the  25th  of  November,  and  on  the  1st  of  December, 
1822),  and  compared  the  results  with  those  yielded  by  the 
measurements  given  to  me  in  manuscript  by  Lord  Minto, 
Visconti,  Monticelli,  Brioschi,  and  Poulett  Scrope. 

A.  Rocca  del  Palo,  the  highest  northern  margin  of  the  Crater 

of  Vesuvius,  was  estimated  hy — 

iSaussure,  in  1773,  barometrically,  probably  according     Feet. 

to  Deluc's  formula    .         .  3894 

Foli(  1794),  barometrically 3875 

Breislak  (1794),  barometrically,  although,   as  in  the 

ease  of  Poli,  it  is  uncertain  what  formula  was  used  .     3920 
Gay-Lussac,  Leopold  von  Buch,  and  Hiunboldt(1805), 
barometrically,  according  to  the  formula  of  Laplace, 
as  in  all  the  following  barometric  results          .         .     3856 
Brioschi  (1810),  trigonometrically      ....     4079 
Visconti  (1816),  trigonometrically      .         .         .         .3977 
Lord  Minto  (1822),  barometrically,  and  frequently  re- 
peated   3971 

Poulett  Scrope  (1822).  Tliis  calculation  is  somewhat 
uncertain,  owing  to  the  unknown  relation  of  the 
diameters  of  the  tubes  to  those  of  the  cistern  .         .     3862 

"Monticelli  and  Covelli  (1822) 3990 

Humboldt  (1822) 4022 

The  most  probable  final  result  is  2026  feet  above  the 
hermitage,  or  3996  feet  above  the  level  of  the  sea. 

B.   The  lowest  south-eastern  margin  of  the  Crater,  opposite 

Bosche  Tre  Case, 

After  the  eruption  of  1794,  this  margin  was  426  feet 
lower  than  the  Rocca  del  Palo,  consequently,  if  the 
latter  be  estimated  at  3996  feet,  it  would  be    .         .3570 

Gay-Lussac,  Leopold  von  Buch,  and  Humboldt  (1805), 

barometrically 3414 

Humboldt  (1822),  barometrically       ....     3491 
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C.   The  elevation  of  the  cone  of  scoriae  that  fell  into  the 
Crater  on  the  22nd  October,  1822. 

Feet. 
Lord  Minto,  barometrically        .         .         .         .         .4156 
Brioschi,  trigonometrically,  according  to  different  com- 
binations— 

Either 4067 

Or 4099 

The  most  probable  final  result  for  the  height  of  the  cone 
of  scoriae  that  fell  in  during  the  year  1822,  is  4131  feet. 

D.  Punta  Nasone,  the  highest  summit  of  the  Sonima, 

Schuckburgh  (17©4),  barometrically,  probably  accord- 
ing to  his  own  formula  .....     3734 

Humboldt  (1822),   barometrically,  according  to  the 

formula  of  Laplace 3747 

E.  Plain  of  the  Atrio  del  Cavallo. 
Humboldt  (1822),  barometrically       ....     2577 

F.  Base  of  the  cone  of  ashes, 

Gay-Lussac,  Leopold  von  Buch,  and  Humboldt  (1805), 

barometrically       .         .         .         .         .         .         .2366 

Humboldt  (1822),  barometiically       ....     2482 

G.  He7*mitaffe  ofSalvatore, 

Gay-Lussac,  Leopold  von  Buch,  and  Humboldt  (1805), 

barometrically        .         .         .         .         .        .         .1918 

Lord  Minto  (1822),  barometrically    ....     1969 

Humboldt  (1822),  again  barometrically      .         .         .     1974 

Some  of  my  measurements  have  appeared  in  Monticelli's 
Storia  de'  fenomeni  del  Vesuvio,  avvenuti  negli  anni  1821 
'—1823,  p.  115,  but  owing  to  the  correction  of  the  height 
of  the  mercury  in  the  cistern  having  been  omitted,  the 
nimibers  are  not  given  with  perfect  exactness.  When  it 
is  remembered  that  the  results  contained  in  the  above  table 
were  obtained  with  barometers  of  very  different  construction, 
at  different  hours  of  the  day,  during  the  prevalence  of  various 
winds,  and  on  the  unequally  heated  declivity  of  a  volcano,  in 
a  locality  where  the  decrease  of  the  atmospheric  temperature 
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di£Eer8  very  considerably  from  that  assumed  in  our  barome- 
trical formulae,  the  amount  of  correspondence  between  the 
various  results  will  appear  sufficiently  satisfactory. 

My  measurements  of  1822,  at  the  time  of  the  Congress  of 
Verona,  when  I  accompanied  the  late  King  to  Naples,  were 
conducted  with  more  care  and  under  more  favourable  circum- 
stances than  those  of  1805.  Differences  of  elevations  are 
moreover  always  preferable  to  absolute  elevations.  These 
differences  show,  that  since  1794,  the  relative  condition 
of  the  margins  of  the  Hocca  del  Palo  and  of  that  towards 
Bosche  Tre  Case  had  remained  almost  the  same.  I  found,  in 
1805,  for  the  height,  441,  and  in  1822,  nearly  524  feet.  A 
distinguished  geologist,  Mr.  Poulett  Scrope,  obtained  473  feet, 
although  his  absolute  heights  for  these  two  margins  of  the 
crater  appear  somewhat  too  low.  So  inconsiderable  a  varia- 
tion in  a  period  of  twenty-eight  years,  and  during  violent 
disturbances  in  the  interior  of  the  mountain,  is  imdoubtedly 
a  remarkable  phenomenon. 

The  height  to  which  the  cones  of  scoriae  rise  from  the 
bottom  of  the  crater  at  Vesuvius  also  deserves  special  atten- 
tion. Shuckburgh  found  in  1776  a  cone  of  this  nature  to  be 
3932  feet  above  the  level  of  the  Mediterranean;  and,  accord- 
ing to  Lord  Minto— a  remarkably  exact  observer — ^the  cone  of 
scoriaj  which  fell  in  on  the  22nd  of  October,  1822,  was  even 
4156  feet  high.  On  both  occasions  therefore  the  cone  of  scoriae 
in  the  crater  exceeded  the  highest  point  of  the  margin  of  the 
crater.  On  comparing  the  measurements  of  Rocca  del  Palo 
from  1773  to  1822,  one  is  almost  involuntarily  led  to  hazard 
the  bold  conjecture  that  the  northern  margin  of  the  crater  has 
been  gradually  upheaved  by  subterranean  forces.  The  cor- 
respondence of  the  three  measurements  made  between  1773 
and  1805  is  almost  as  striking  as  in  those  between  1816  and 
1822.  No  doubt  can  be  entertained  as  to  the  height  being 
from  3970  to  4021  feet  during  the  latter  period.  Ought 
less  confidence  to  be  attached  to  the  measurements  made 
thirty  or  forty  years  pre\iously,  and  which  only  gave  from 
3875  to  3894  feet?  After  a  longer  lapse  of  time  the  ques- 
tion may  be  decided,  as  to  how  much  is  attributable  to 
errors  of  measurement,  and  how  much  to  the  upheaval  of 
the  margin  of  the  crater.  There  is  here  no  accumulation  of 
loose  masses  from  above;  if  therefore  the  solid  trachvtic  lava 
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strata  of  the  Rocca  del  Palo  actually  rise,  we  must  assume 
that  they  are  upheaved  from  below  by  volcanic  forces. 

My  learned  and  indefatigable  friend,  Oltmanns,  has  pub- 
lished the  details  of  all  these  measurements  with  critical 
remarks  *  Would  that  this  work  might  incite  geognosists 
to  enter  upon  a  series  of  hypsometric  observations,  by  which, 
in  the  course  of  time,  Vesuvius,  which  is,  excepting  Strom- 
boli,  the  most  accessible  of  all  European  volcanos,  may  be 
thoroughly  understood  in  all  periods  of  its  development. 

(2)  p.  371 — "  At  elevations  where  the  pressure  is  less.^^ 

Compare  Leopold  von  Buch,on  the  Peak  of  Teneriffe,  in  his 
Physikalische  Beschreibung  der  canarischen  Inseln^  1825, 
s.  213,  and  in  the  Ahhandlungen  der  konigL  Akademie  zu 
Berlin,  aus  den  J.  1820 — 21,  s.  99. 

(3)  p.  373—"  Springs  which  rise  from  different  depths.^* 

Compare  Arago  in  the  Annuaire  du  Bureau  des  Longitudes 
pour  1835,  p.  234.  The  increase  of  the  temperature  is  in  our 
latitudes  1*  Fahr.  for  nearly  every  54  feet.  In  the  Artesian 
boring  at  the  New  Salt-works  (Oeynhausen*s  Bath)  near 
Minden,  which  is  the  greatest  known  depth  that  has  been 
reached  below  the  surface  of  the  sea,  the  temperature  of  the 
water  at  2231  feet,  is  fully  91°  Fahrenheit,  whilst  the  mean 
upper  temperature  of  the  air  may  be  assumed  at  49° -3  Fahr. 
It  is  very  remarkable  that,  even  in  the  third  century,  Saint 
Patricius,  bishop  of  Pertusa,  should  have  been  led,  from  the 
thermal  springs  near  Carthage,  to  form  a  very  correct  view 
of  such  an  increase  of  heat.f 

*  See  Abhandl.  der  Konigl.  Akademie  der  Wissenschc^en  zu  Berlin, 
Jahr  1822  und  1823,  8.  3—20. 

f  Acta  S.  Patricii,  p.  566,  ed.  Ruinart;  Cosmos,  vol.  i.  p.  220, 
(Bohu's  edition). 


VITAL  FORCE,  or  THE  RHODIAN  GENIUS. 


The  Syiticusans,  like  the  Athenians,  had  their  Poecile, 
where  representations  of  gods  and  heroes,  the  works  of 
Grecian  and  Italian  art,  adorned  the  richly  decorated  halls 
of  the  Portico.  Incessantly  the  people  streamed  thither;  the 
young  warrior  to  feast  his  eyes  upon  the  deeds  of  his  fore- 
fathers, the  artist  to  contemplate  the  works  of  the  great 
masters.  Among  the  numerous  paintings  which  the  active 
enterprise  of  the  Syracusans  had  collected  from  the  mother 
country,  there  was  but  one  which  for  full  a  centmy  had  con- 
tinued to  attract  the  attention  of  everj-  visitor.  Even  when 
the  Olympian  Jupiter,  Cecrops,  the  founder  of  cities,  and 
the  heroic  courage  of  Harmodius  and  Aristogiton,  failed  to 
attract  admirers,  a  dense  crowd  still  pressed  round  this  one 
picture.  Whence  this  preference?  Was  the  painting  a 
rescued  work  of  Apelles,  or  did  it  bear  the  impress  of  the 
school  of  Callimachus  ?  No !  although  it  possessed  both  grace 
and  beauty,  yet  neither  in  the  blending  of  the  colours,  nor  in 
the  character  and  style  of  its  composition,  could  it  be  com- 
pared with  many  other  paintings  in  the  Poecile. 

The  crowd — and  how  numerous  are  the  classes  included  in 
this  denomination — ever  admires  and  wonders  at  what  it  does 
not  understand !  For  more  than  a  century  had  that  painting 
been  publicly  exhibited,  and  yet,  although  Syracuse  contained 
within  its  narrow  linuts  more  artistic  genius  than  all  the 

*  A  Portico  in  Athens  containing  a  picture  galleiy  painted  chiefly  by 
Polygnotns,  with  the  assistance  of  Micon  and  Pansenus.  Zeno  taught 
his  doctrines  there,  and  was  in  consequence  called  the  Stoic,  from  stoa, 
a  portico,  and  his  school  the  Stoic-school. — Ed. 
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rest  of  sea-gii^t  Sicily,  the  riddle  of  its  meaning  still  remained 
unsolved.  It  was  not  even  known  to  what  temple  it  had 
formerly  belonged,  for  it  had  been  saved  from  a  stranded 
vessel,  which  was  only  conjectured,  from  the  freight  it  carried, 
to  have  come  from  Rhodes. 

The  foreground  of  the  picture  was  occupied  by  a  numerous 
group  of  youths  and  maidens,  whose  uncovered  limbs,  although 
well  formed,  were  not  cast  in  that  slender  mould  which  we 
so  much  admire  in  the  statues  of  Praxiteles  and  Alcamenes. 
The  fuller  development  of  their  limbs,  which  bore  indications 
of  laborious  exercise, — ^the  human  expression  of  passion  and 
of  care  stamped  on  their  features, — all  seemed  to  divest  them 
of  a  heavenly  or  God-like  type,  and  to  fix  them  as  creatures 
of  the  earth.  Their  hair  was  simply  adorned  with  leaves  and 
wild  flowers.  Their -arms  were  extended  towards  each  other 
with  impassioned  longing,  but  their  earnest  and  mournful 
gaze  was  rivetted  on  a  Genius,  who,  surrounded  by  a  brilliant 
halo,  hovered  in  the  midst  of  the  group.  On  his  shoulder 
was  a  butterfly,  and  in  his  right  hand  he  held  aloft  a  flaming 
torch.  His  limbs  were  moulded  with  child-like  grace;  his 
eye  radiant  with  celestial  light.  He  looked  imperiously  upon 
the  youths  and  maidens  at  his  feet.  No  otlier  characteristic 
traits  could  be  distinguished  in  the  picture.  Some,  however, 
thought  they  could  perceive  at  his  foot  the  letters  f  and  s,  and 
as  antiquarians  were  then  no  less  bold  than  they  are  now, 
they  inferred,  though  far  from  happily,  that  the  artist  was 
called  Zenodorus,  the  name  borne  at  a  later  date  by  the 
modeller  of  the  Colossus  of  Rhodes. 

"The  Rhodian  Genius,"  for  so  this  mysterious  painting 
was  called,  did  not  however  want  for  intei'preters  in  Syra- 
cuse. Virtuosi,  especially  the  younger  of  them,  on  their 
return  from  a  flying  visit  to  Corinth  or  Athens,  would  have 
deemed  themselves  deficient  in  all  pretensions  to  connoissem*- 
ship,  had  they  not  immediately  advanced  some  new  explanation. 
Some  regarded  the  Genius  as  the  personification  of  spiritual 
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Love,  forbidding  the  enjoyment  of  sensual  pleasures;  others  ^ 

were  of  opinion  that  the  dominion  of  Reason  over  the  Passions 
was  here  signified.  The  wiser  preserved  silence,  and  while 
they  conjectured  that  the  painting  was  intended  to  represent 
something  of  a  sublimer  character,  delighted  to  linger  in  the 
Poecile  to  admire  the  simple  composition  of  the  group. 

The  question  continued  to  remain  undecided.  Copies  of 
the  painting,  with  various  additions,  were  sent  to  Grreece,  but 
without  eliciting  any  explanation  respecting  its  origin.  At 
length,  however,  when  at  the  early  rising  of  the  Pleiades  the 
^gean  Sea  was  again  opened  to  navigation,  ships  from  Ehodes 
entered  the  port  of  Syracuse.  They  contained  a  treasure  of 
statues,  altars,  candelabras,  and  pictures,  which  a  love  of  art 
had  caused  the  Dionysii  to  collect  in  Greece.  Among  the 
paintings  there  was  one  which  was  instantly  recognised  as  the 
companion  to  the  '^Rhodian  Genius.''  It  was  of  the  same 
size,  and  exhibited  a  similar  tone  of  colouring,  although  in  a 
better  state  of  preservation. 

The  Genius  stood  as  before  in  the  centre,  but  without 
the  butterfly;  his  head  was  drooping,  his  torch  extin- 
guished and  reversed.  The  group  of  youths  and  maidens 
thronged  simultaneously  around  him  in  mutual  embrace; 
their  looks  were  no  longer  sad  and  submissive,  but  announced 
a  wild  emancipation  from  restraint,  and  the  gratification  of 
long-nourished  passion. 

The  Syracusan  antiquaries  had  already  begun  to  accommo^- 
date  their  former  explanations  of  the  "Rhodian  Genius"  to 
the  newly  arrived  painting,  when  the  Tyrant  ordered  it  to 
be  conveyed  to  the  house  of  Epicharmus.  This  philosopher  of 
the  school  of  Pythagoras  dwelt  in  the  remote  part  of  Syracuse 
called  Tyche.  He  seldom  visited  the  court  of  the  Dionysii, 
not  but  that  learned  men  from  all  the  Greek  colonies  as- 
sembled there,  but  because  proximity  to  princes  is  apt  to  rob 
the  most  intellectual  of  their  spirit  and  freedom.  He  occu- 
pied himself  unceasingly  in  studying  the  nature  of  things  and 
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their  forces,  the  origin  of  plants  and  animals,  and  those 
harmonious  laws  by  which  the  celestial  bodies  on  a  large, 
and  the  snow-flake  and  the  hail-stone  on  a  small  scale,  assume 
a  globular  form.  Decrepid  with  age,  he  caused  himself  to 
be  carried  daily  to  the  Poecile,  and  thence  to  the  harbour  of 
Nasos,  where,  as  he  said,  the  wide  ocean  presented  to  his  eye 
an  image  of  the  Boundless  and  the  Infinite,  which  his  mind 
strove  in  vain  to  comprehend.  He  was  honoured  alike  by  the 
lower  classes  and  by  the  tyrant,  but  he  avoided  the  latter, 
while  he  joyfully  cultivated  and  often  assisted  the  former. 

Epicharmus  lay  weak  and  exhausted  on  his  couch,  when 
the  newly  arrived  work  of  art  was  brought  to  him  by  the 
command  of  Dionysius.  He  was  furnished  at  the  same  time 
with  a  faithful  copy  of  the  "Rhodian  Genius,"  and  the 
philosopher  now  caused  both  paintings  to  be  placed  before 
him.  He  gazed  on  them  long  and  earnestly,  then  called 
together  his  scholars,  and  in  accents  of  emotion  thus  addressed 
them: 

'' Remove  the  curtain  from  the  window,  that  I  may  once 
more  feed  my  eyes  with  the  sight  of  the  richly  animated  and 
living  earth.  Sixty  years  long  have  I  pondered  on  the  inter- 
nal springs  of  nature  and  on  the  diiferences  inherent  in  matter, 
but  it  is  only  this  day  that  the  '  Rhodlan  Genius'  has  taught 
me  to  see  clearly  that  which  before  I  had  only  conjectured. 
While  the  difference  of  sexes  in  all  living  beings  beneficently 
binds  them  together  in  prolific  union,  the  crude  matters  of 
inorganic  nature  are  impelled  by  like  instincts.  Even  in 
the  darkness  of  chaos,  matter  was  accumulated  or  separated 
according  as  affinity  or  antagonism  attracted  or  repelled  its 
various  parts.  The  celestial  fire  follows  the  metals,  the 
magnet,  the  iron ;  amber  when  rubbed  attaches  light  bodies ; 
earth  blends  with  earth ;  salt  separates  from  the  waters  of  the 
sea  and  joins  its  like,  while  the  acid  moisture  of  the  siypteria 
(^ffTVTTTTjpia  vypd)  and  the  fleecy  salt  Trichitis^  love  the  clay  of 
Helos.     Everything  in  inanimate  nature  hastens  to  associate 
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itself  with  its  like.  No  earthly  element  (and  who  will  dare 
to  clasB  light  as  such?)  can  therefore  be  found  in  a  pure 
and  virgin  state.  Everything  as  soon  as  formed  hastens  to 
enter  into  new  combinations,  and  nought,  save  the  disjoining 
art  of  man,  can  present  in  a  separate  state  ingredients  which 
ye  would  vainly  seek  in  the  interior  of  the  earth,  or  in  the 
moving  oceans  of  air  and  water.  In  dead  inorganic  matter 
absolute  repose  prevails  as  long  as  the  bonds  of  affinity 
remain  unsevered,  and  as  long  as  no  third  substance  intrudes 
to  blend  itself  with  tlie  others;  but  even  after  this  disturbance 
unfruitful  repose  soon  again  succeeds. 

"  Different,  however,  is  the  blending  of  the  same  substances 
in  animal  and  vegetable  bodies.  Here  vital  force  imperatively 
asserts  its  rights,  and,  heedless  of  the  affinity  and  antagonism 
of  the  atoms  asserted  by  Democritus,  unites  substances  which 
in  inanimate  nature  ever  flee  from  each  other,  and  separates 
that  which  is  incessantly  striving  to  unite. 

"  Draw  nearer  to  me,  my  disciples,  and  recognise  in  the 
'Rhodian  Genius,'  in  the  expression  of  his  youthftil  vigour, 
in  the  butterfly  on  his  shoulder,  in  the  commanding  glance 
of  his  eye,  the  symbol  of  vital  force  as  it  animates  every  germ 
of  organic  creation.  The  earthly  elements  at  his  feet  are 
striving  to  gratify  their  own  desires  and  to  mingle  with  one 
another.  Imperiously  the  Genius  threatens  them  with  up- 
raised and  high-flaming  torch,  and  compels  them,  regardless 
of  their  ancient  rights,  to  obey  his  laws. 

"  Look  now  on  the  new  work  of  art  which  the  Tyrant  has 
sent  me  to  explain ;  and  turn  your  eyes  from  the  picture  of 
life  to  the  picture  of  death.  The  butterfly  has  soared  up- 
wards, the  extinguished  torch  is  reversed,  and  the  head  of  the 
youth  is  drooping.  The  spirit  has  fled  to  other  spheres, 
and  the  vital  force  is  extinct.  Now  the  youths  and  maidens 
join  their  hands  in  joyous  accord.  Earthly  matter  again 
resumes  its  rights.  Keleased  from  all  bonds  they  impe- 
tuously follow  their  sexual  instincts,  and  the  day  of  his  death 
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is  to  them  a  day  of  nuptials. — ^Thus  dead  matter,  animated 
by  vital  force,  passes  through  a  countless  series  of  races,  and 
perchance  enshrines  in  the  very  substance  in  which  of  old 
a  miserable  worm  enjoyed  its  brief  existence,  the  diyine  spirit 
of  Pythagoras.* 

"Go,  Polycles,  and  tell  the  Tyrant  what  thou  hast  heard! 
And  ye,  my  beloved,  Euryphamos,  Lysis,  and  Scopas,  come 
nearer — and  yet  nearer  to  me!  I  feel  that  the  faint  vital 
force  within  me  can  no  longer  retain  in  subjection  the  earthly 
matter,  which  now  reclaims  its  freedom.  Lead  me  once  more 
to  the  Poecile,  and  thence  to  the  wide  sea-shore.  Soon  will 
ye  collect  my  ashes." 

*  The  very  same  idea  is  expressed  in  Schiller's  WcUk  under  the 
Linden  iTree*.— Ed. 
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ILLUSTRATION  AND  NOTE. 

In  the  Preface  to  the  Second  and  Third  Editions  of  this 
work  (See  preliminary  pages  of  this  translation)  I  have 
already  noticed  the  republication  of  the  preceding  tale,  which 
•was  first  printed  in  Schillet's  Horen  (for  the  year  1795, 
part  5,  pages  90 — *96).  It  embodies  the  development  of  a 
physiological  idea  in  a  semi-mythieal  garb»  In  the  year 
1793,  in  the  Ijoim  Aphorisms  from  the  Chemical  Physiology 
of  Plants^  appended  to  my  Subterranean  Flora,  I  had  defined 
the  vital  force  as  the  imknown  cause  which  prevents  the 
elements  from  following  their  original  attractive  forces.  The 
first  of  my  aphorisms  ran  thus: — 

"Rerum  naturam  si  totam  consideres,  magnum  atque 
durabile,  quod  inter  elementa  intercedit,  discrimen  perspicies, 
quorum  altera  affinitatiun  legibus  obtemperantia,  sdtera,  vin- 
culis  solutis,  varie  juncta  apparent.  Quod  quidem  discrimen 
in  elementis  ipsis  eorumque  indole  neutiquam  positum,  quum 
ex  sola  distnbutione  singulorum  petendum  esse  videatur. 
Materiam  segnem,  brutam,  inanimam  eam  vocamus,  cujus 
stamina  secundum  leges  chymicse  affinitatis  mixta  sunt. 
Animata  atque  organica  ea  potissimum  corpora  appeUamus, 
quae,  Hcet  in  novas  mutari  formas  perpetuo  tendant,  vi  interna 
quadam  continentur,  quominus  priscam  sibique  insitam  for- 
mam  relinquant. 

"Vim  intemam,  quae  chymicsB  affinitatis  vincula  resolvit, 
atque  obstat,  quominus  elementa  corporum  libere  conjun- 
gantur,  vitalem  vocamus.  Itaque  nullum  certius  mortis 
criterium  putredine  datur,  qua  primeB  partes  vel  stamina 
rerum,  antiquis  juribus  revocatis,  affinitatum  legibus  parent. 
Corporum  inanimorum  nulla  putredo  esse  potest."* 

*  See  Aphorismi  ex  dodrina  PhysiologicB  chemicm  Plantarum,  in 
'Humholdt, Flora Fribergensis  svhterranea,  17 9Z,  pp.133 — 136.  Trawh 
lotion; — "If  you  attentively  consider  the  whole  nature  of  things^  you 
will  discoyer  a  great  and  permanent  difference  amongst  elements,  some 
of  which  obeying  the  laws  of  affinity,  others  independent,  appear  in 
various  combinations.  This  difference  is  by  no  means  inherent  in  the 
elements  themselves  and  in  their  nature,  but  seems  to  be  derived  solely 
from  their  particular  distribution.  We  call  that  matter  inert,  brute^  and 
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These  opinions,    against  which   the  acute  Yicq    d'Azyr 
has  protested  in  his  Traits  cTAnatomie^  vol.  i.  p.  6,  but  which 
are  still  entertained  by  mcmy  eminent  persons  among  my 
Mends,  I  have  placed  in  the  mouth  of  Epicharmus.     Rejec- 
tion and  prolonged  study  in  the  departments  of  physiology 
and  chemistry  have  deeply  shaken  my  earlier  belief  in  pe- 
culiar, so-called  vital  forces.     In  the  year  1797,  at  the  con- 
clusion of  my  Versuche  uber  die  gertizte  MmkeU  und  Nerven- 
faser^  nehst  Vermuthungm  uber  den  ckemischen  Process   des 
Lebens  in  der  Thier^  und  PjUmzenwelt  (vol.  ii.  pp.  430 — 436), 
I  already  declared  that  I  by  no  means  regarded  the  existence 
of  these  peculiar  vital  forces  as  established.     Since  that  period 
I  have  not  applied  the  term  peculiar  forces  to  that  which 
may  possibly  be  produced  only  by  the  combined  action  of 
the  separate  already  long  known  substances  and  their  material 
forces.     We  may,  however,  deduce  a  more  certain  definition 
of  animate  and  inanimate  substances  from  the  chemical  rela- 
tions of  the  elements,  than  can  be  derived  from  the  criteria  of 
voluntary  movement,  the  circulation  of  fluid  in  solid  parts, 
and  the  inner  appropriation  and  fibrous  arrangement  of  the 
elements.      I   call  that  substance   animate    *^  whose  volun- 
tarily separated  parts  change  their  composition  after  separation 
has  taken  place,  the  former  external  relations  still  continuing^ 
the  same."     lliis  definition  is  merely  the  expression  of  a  fact. 
The  equilibrium  of  the  elements  is  maintained  in  animate 
matter  by  virtue  of  their  being  parts  of  one  whole.     One 
organ  determines  another,   one  gives  to  another  the  tem- 
perature,  the  tone  as  it  were,  in  which  these,  and  no  other 
affinities  operate.      Thus  in  organisation  all  is  reciprocal,, 
means  and  end.     The  rapidity  with  which   organic  parts 
change  their  compound  state,  when  separated  from  a  complex 
of  living  organs,  differs  greatly  according  to  the  degree  of 

inaniiaate,  the  particles  of  which  are  combined  according  to  the  laws  of 
chemical  affinity.  On  the  other  hand,  ve  call  those  bodies  animate  and 
organic,  which,  although  constantly  manifesting  a  tendency  to  assume 
new  forms,  ave  restrained  by  some  interpai  force  from  relinquishing 
that  originally  assigned  them.  That  internal  force,  which  dissolves  tho 
bonds  of  chemieal  Affinity,  and  prevaits  the  elements  of  bodies  from 
freely  uniting,  we  call  vital.  Aceoidingiy^  the  most  certain  criterion 
of  death  is  putrescence,  by  which  the  first  parts,  or  stamina  of  things, 
resume  their  pristine  state^  and  obfey  the  laws  of  affinity. .  In  inanimate 
bodies  there  can  be  no  putrescence." 
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their  dependence,  and  the  nature  of  the  component  materials. 
The  blood  of  animals,  which  is  variously  modified  in  the 
different  classes,  undergoes  a  change  earlier  than  the  juices  of 
plants.  Fungi  generally  decompose  more  rapidly  than  the 
leaves  of  trees;  and  muscle  more  readily  than  the  cutis. 

Bone,  the  elementary  structure  of  which  has  only  been 
understood  of  late  years,  the  hair  of  animals,  the  ligneous 
part  of  vegetable  substances,  the  shells  or  husks  of  fruit, 
and  the  feathery  calix  {papptts)  of  plants,  are  not  inorganic 
and  devoid  of  life;  but  approximate,  even  in  life,  to  the 
condition  which  they  manifest  after  their  separation  from 
the  rest  of  the  organism.  The  higher  the  degree  of  vitality 
or  irritability  of  an  animate  substance,  the  more  striking 
or  rapid  will  be  the  change  in  its  compound  state  after 
separation.  '^The  aggregate  of  the  cells  is  an  organism,  and 
the  organism  lives  as  long  as  its  parts  continue  actively  sub- 
servient to  the  whole.  Considered  antithetically  to  inanimate 
nature,  the  organism  appears  to  be  self-determining.*'*  The 
difficulty  of  satis&ctorily  referring  the  vital  phenomena  of 
oi^nism  to  physical  and  chemical  laws,  depends  chiefly  (and 
almost  in  the  same  maimer  as  the  prediction  of  meteorological 
processes  in  the  atmosphere)  on  the  complication  of  the 
phenomena,  and  on  the  great  number  of  the  simultaneously 
acting  forces,  as  well  as  the  conditions  of  their  activity. 

I  have  faithfully  adhered  in  the  Cosmos  to  the  same  mode 
of  representing  and  considering  the  so-called  vital  forces^ 
and  affinities,!  the  formative  impulse  and  the  principle  of 
organising  activity.  I  there  wrote  as  follows :;(  *'The  mythical 
ideas  long  entertained  of  the  imponderable  substances,  and 
vital  forces,  pec\iliar  to  each  mode  of  organization,  have  com- 
plicated our  views  generally,  and  shed  an  uncertain  light  on 
the  path  we  ought  to  pursue. 

<«The  most  various  forms  of  intuition  have  thus,  age  after 
1^,  aided  in  augmenting  the  prodigious  mass  of  empirical 
kiowledge,  which  in  our  own  day  has  been  enlarged  with 
ever-increasing  rapidity.      The  investigating  spirit  of  man 

*  Henle,  AUgemeine  AnatonUe,  1841,  pp.  216—219. 
t  Fulteney  Alison,  in  the  TransacL  of  the  Royai  Soc  fif  Edinburgh, 
vol.  :|:Yi.  p.  805. 
t  Cosmos,  vol  i.  p.  (».  (Bcibn's  Edition.) 
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strives,  from  time  to  time,  with  varying  success,  to  break 
through  those  ancient  forms  and  symbols  invented  to 
subject  rebellious  matter  to  rules  of  mechanical  construc- 
tion." 

Further  in  the  same  work,*  I  have  said,  "  It  must,  how- 
ever, be  remembered,  that  the  inorganic  crust  of  the  earth 
contains  within  it  the  same  elements  that  enter  into  the 
structure  of  animal  and  vegetable  organs.  A  physical  cosmo- 
graphy would  therefore  be  incomplete,  if  it  were  to  omit  a 
consideration  of  these  forces,  and  of  the  substances  which 
enter  into  solid  and  fluid  combinations  in  organic  tissues,  under 
conditions  which,  from  our  ignorance  of  their  actual  nature, 
we  designate  by  the  vague  term  of  vital  forces,  and  group 
into  various  systems,  in  accordance  with  more  or  less  per- 
fectly conceived  analogies,  "f 

*  Vol.  i.  p.  349.  (Bohn's  Edition.) 

f  Compare  also  the  critique  on  the  acceptation  of  special  vital  forces 
in  Schleiden's  Botanik  ah  inductive  Wissenschafif  part  i.  pp.  60,  i^d 
the  lately  published  and  admirable  treatise  of  Emil  du  Bois-Reymond^ 
Untersuchungen  uber  ihierische  Elektricitdt,  vol.  i.  pp.  xxxiv — 1. 


o 

THE 

PLATEAU,  OR  TABLB-LAND, 

or 

CAXAMAROA, 

THE  ANCIENT  CAPITAL  OF  THE  INCA  ATAHUALLPA, 

AND  THE 

EIB8T  VIEW  OF  THE  PACIFIC  OCEAN, 
From  the  Ridge  of  the  Andes, 


Afteb  having  sojourned  for  a  whole  year  on  the  ridge  of  the 
Andes,  or  Antis,  (1),  between  4°  north  and  4°  south  latitude, 
amidst  the  table-lands  of  New  Granada,  Pastos,  and  Quito,  and 
consequently  at  an  elevation  varying  between  8500  and  13,000 
feet  above  the  level  of  the  sea,  it  is  delightful  to  descend  gradu- 
ally through  the  more  genial  climate  of  the  Cinchona  or  Quina 
Woods  of  Loxa,  into  the  plains  of  the  Upper  Amazon.  There 
an  unknown  world  unfolds  itself,  rich  in  magnificent  vegetation. 
The  little  town  of  Loxa  has  given  its  name  to  the  most  ejfi- 
cacious  of  all  fever  barks, — the  Quina,  or  the  Cascarilla  fina 
de  Loxa.  This  bark  is  the  precious  produce  of  the  tree, 
which  we  have  botanically  described  as  the  Cinchona  Conda- 
minea;  but  which,  (from  the  erroneous  supposition  that  all  the 
Cinchona  known  in  commerce  was  obtained  from  one  and  the 
same  tree,)  had  previously  been  called  Cinchona  officinalis. 
The  fever  bark  first  became  known,  in  Europe,  about  the 
middle  of  the  seventeenth  century.  Sebastian  Badus  affirms, 
that  it  was  brought  to  Alcala  de  Henares  in  the  year  1632; 
but  according  to  other  accounts,  it  was  brought  to  Madrid  in 
1640,  when  the  Coimtess  de  Chinchon  (2),  the  wife  of  the  Peru- 
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Yiaa  Viceroy,  arrired  from  Lima,  (where  she  had  been  cured 
of  an  intermittent  fever,)  accompanied  by  her  physician,  Juan 
del  Vego.  The  finest  kind  of  Cinchona  is  obtained  at  the 
distance  of  from  eight  to  twelve  miles  southward  (^i\}^  t9^&, 
of  Loxai  asiOug  the  indtuitams  of  TJritusinga,  Villonaco,  and 
^fiumisitana.  Tlie  trees  which  yield  this  bark  grow  on  mica 
:8late  and  gneiss,  at  the  moderate  elevations  of  5755  and 
7673  feet  above  the  level  of  the  sea,  nearly  corresponding, 
respectively,  with  the  heights  of  the  Hospital  on  the  Grimsel, 
and  the  Pass  of  the  Ghreat  St.  Bernard.  The  Cinchona  Woods 
in  t^ese  parts  are  bounded  by  the  little  rivulets  Zamora  and 
•Cachyacu. 

The  tree  is  felled  in  its  first  flowering  season,  or  about  the 
fourth  or  seventh  year  of  its  growth,  according  as  it  may  have 
been  reared  from  a  strong  shoot  or  from  seed.  At  the  time 
of  my  journey  in  Peru  we  learned,  with  surprise,  that  the 
quantity  of  the  Cinchona  Condaminea  annually  obtained  at 
Loxa  by  the  Cascarilla  gatherers,  or  Quina  hunters  {Casca- 
riUeroa  and  Cdgadores  de  Quina)  ^  amounted  only  to  110  hun- 
dred weight*  At  that  time  none  of  this  valuable  product 
found  its  way  into  commerce ;  all  that  was  obtained  was  ship*^ 
ped  at  Payta,  a  port  of  the  Pacific,  and  conveyed  round  Cape 
Horn  to  Cadiz,  for  the  use  of  the  Spanish  Court.  To  procure 
the  small  supply  of  11,000  Spanish  pounds,  no  less  than  800  or 
900  Cinchona  trees  were  cut  down  every  year.  The  older  and 
thicker  stems  are  becoming  more  and  more  scarce ;  but,  such 
is  the  luxuriance  of  growth,  that  the  younger  trees,  which  now 
supply  the  demand,  though  measuring  only  six  inches  in 
diameter,  frequently  attain  the  height  of  from  53  to  64  feet. 
This  beautiful  tree,  which  is  adorned  with  leaves  five  inches 
long  and  two  broad,  seems,  when  growing  in  the  thick  woods, 
as  if  striving  to  rise  above  its  neighbours.  The  upper  branches 
spread  out,  and  when  agitated  by  the  wind  the  leaves  have 
a  peculiar  reddish  colour  and  glistening  appearance  which  is 
distinguishable  at  a  great  distance.  The  mean  temperature  of 
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the  woods  of  the  Cinchona  Condaminea  varies  between  60^ 
and  66°  Fahrenheit;  that  is  to  say,  about  the  mean  annual 
temperature  of  Florence  and  the  Island  of  Madeira:  but  the 
extremes  of  heat  and  cold  experieifced  at  those  points  of  the 
temperate  zone,  are  never  felt  in  the  vicinity  of  Loxa.  How- 
ever, comparisons  between  climates  in  very  different  degrees 
of  latitude,  and  the  climate  of  the  table-lalids  of  the  tropical 
zone,  must,  from  their  very  nature,  be  unsatisfactory. 

Descending  from  the  mountain  node  of  Loxa,  south-south- 
east, into  the  hot  valley  of  the  Amazon  Eiver,  the  traveller- 
passes  over  the  Paramos  of  Chulucanas,  Guamani,  and  Yamoca. 
These  Paramos  are  the  mountainous  deserts,  which  have  been 
mentioned  in  another  portion  of  the  present  work;  and  which, 
in  the  southern  parts  of  the  Andes^  are  known  by  the  name  of 
Puna,  a  word  belonging  to  the  Quichua  language.  In  most 
places,  their  elevation  is  about  10,125  feet.  They  are  stormy^ 
firequently  enveloped  for  several  successive  days  in  thick 
fogs,  or  visited  by  terrific  hail-storms;  the.  hail-stones  being 
not  only  of  different  forms,  generally  much  flattened  by  rota- 
tion, but  also  run  together  into  thin  floating  plates .  of  ice 
called  papa-cara,  which  cut  the  face  and  hands  in  their  fall» 
During  this  meteoric  process,  I  have  sometimes  known  the 
thermometer  to  sink  to  48°  and  even  43°  Fahrenheit,  and  the 
electric  tension  of  the  atmosphere,  measured  by  the  voltaic 
electrometer,  has  changed,  in  the  space  of  a  few  minutes, 
from  positive  to  negative.  When  the  temperature  is  below 
43°  Fahrenheit,  snow  falls  in  large  flakes,  scattered  widely 
apart;  but  it  disappears  after  the  lapse  of  a  few  hours.  The 
short  thin  branches  of  the  small  leaved  myrtle-like  shrubs,  the 
large  size  and  luxuriance  of  the  blossoms,  and  the  perpetual 
freshness  caused  by  the  absorption  of  the  moist  atmosphere- 
all  impart  a  peculiar  aspect  and  character  to  the  treeless 
vegetation  of  the  Paramos.  No  zone  of  Alpine  vegetation, 
whether  in  temperate  or  cold  climates,  can  be  compared  with 
that  of  the  Paramos  in  the  tropical  Andes. 
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The  solemn  impression  which  is  felt  on  beholding  the 
deserts  of  the  Cordilleras,  is  increased  in  a  remarkable  and 
unexpected  manner,  by  the  circumstance  that  in  these  very 
regions  there  still  exist  wonderfid  remains  of  the  great  road 
of  the  Incas,  that  stupendous  work  by  means  of  which,  com- 
munication was  maintained  among  all  the  proidnces  of  the 
empire  along  an  extent  of  upwards  of  1000  geographical 
miles.  On  the  sides  of  this  road,  and  nearly  at  equal 
distances  apart,  there  are  small  houses,  built  of  well-cut  free- 
stone. These  btdldings,  which  answered  the  purpose  of  sta- 
tions, or  caraTanseries,  are  called  Tambos,  and  also  Inca- 
Pilca,  (from  Pircca,  the  Wall).  Some  are  surrounded  by  a 
sort  of  fortification;  others  were  destined  for  baths,  and  had 
arrangements  for  the  conveyance  of  warm  water :  the  larger 
ones  were  intended  exclusively  for  the  family  of  the  sovereign.. 
At  the  foot  of  the  volcano  Cotopaxi,  near  Callo,  I  had  pre- 
viously seen  buildings  of  the  same  kind  in  a  good  state  of  pre- 
servation. These  I  accurately  measured,  and  made  drawings 
from  them.  Pedro  de  Cie9a,  who  wrote  in  the  sixteenth  cen- 
tur}',  calls  these  structures  Aposentos  de  Mulalo  (3).  The  pass 
of  the  Andes,  lying  between  Alausi  and  Loxa,  called  the 
Paramo  del  Assuay,  a  much  frequented  route  across  the  Ladera 
de  Cadlud,  is  at  the  elevation  of  15,526  feet  above  the 
level  of  the  sea,  and  consequently  almost  at  the  height  of  Mont. 
Blanc.  As  we  were  proceeding  through  this  pass,  we  expe- 
rienced considerable  difficulty  in  guiding  our  heavily  laden 
mules  over  the  marshy  ground  on  the  level  height  of  the 
Pull^;  but  whilst  we  journeyed  onward  for  the  distance  of  about 
four  miles,  our  eyes  were  continually  rivetted  on  the  grand 
remains  of  the  Inca  Road,  upwards  of  20  feet  in  breadth.  This 
road  had  a  deep  under-structure,  and  was  paved  with  well- 
hewn  blocks  of  black  trap  porphyry.  None  of  the  Eoman 
roads  which  I  have  seen  in  Italy,  in  the  south  of  France  and 
in  Spain,  appeared  to  me  more  imposing  than  this  work  of 
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the  ancient  Peruvians;  and  the  Inca  road  is  the  more  extra- 
ordinary, since,  according  to  my  barometrical  calculations,  it 
is  situated  at  an  elevation  of  13,258  feet  above  the  level 
of  the  sea,  a  height  exceeding  that  of  the  summit  of  the 
Peak  of  Teneriffe  hj  upwards  of  1000  feet.  At  an  equal 
elevation,  are  the  ruins  said  to  be  those  of  the  palace  of 
the  Inca  Tupac  Yupanqui,  and  known  by  the  name  of  the 
Paredones  del  Inca,  situated  on  the  Assuay.  From  these 
ruins  the  Inca  road,  running  southward  in  the  direction 
of  Cuenca,  leads  to  the  small  but  well-preserved  fortress  of 
the  Canar  (4),  probably  belonging  to  tiie  same  period,  viz. : 
the  reign  of  Tupac  Yupanqui,  or  that  of  his  warlike  son 
Huayna  Capac. 

We  saw  still  grander  remains  of  the  ancient  Peruvian 
Inca  road,  on  our  way  between  Loxa  and  the  Amazon,  near 
the  baths  of  the  Incas  on  the  Paramo  of  Chulucanas,  not  fer 
from  Guancabamba,  and  also  in  the  vicinity  of  Ingatambo, 
near  Pomahuaca.  The  ruins  at  the  latter  place  are  situated 
so  low,  that  I  found  the  difference  of  level  between  the  Inca 
road  at  Pomahuaca,  and  that  in  the  Paramo  del  Assuay,  to  be 
upwards  of  9700  feet.  The  distance  in  a  direct  line,  as  deter- 
mined by  astronomical  latitudes,  is  precisely  184  miles; 
and  the  ascent  of  the  road  is  about  3730  feet  greater  than 
the  elevation  of  the  Pass  of  Mont  Cenis,  above  the  Lake  of 
Como.  There  are  two  great  causeways,  paved  with  flat 
stones,  and  in  some  places  covered  with  cemented  gravel  (5), 
on  Macadam's  plan.  One  of  these  lines  of  road  runs  through 
the  broad  and  barren  plain  lying  between  the  sea-coast  and 
the  chain  of  the  Andes,  whilst  the  other  passes  along  the 
ridge  of  the  Cordilleras.  Stones,  marking  the  distances  at 
equal  intervals,  are  frequently  seen.  The  rivulets  and  ravines 
were  crossed  by  bridges  of  three  kinds;  some  being  of 
stone,  some  of  wood,  and  others  of  rope.  These  bridges 
are  called  by  the  Peruvians,  Puentes  de  Hamaca,  or  Puentes 
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de  Maroma.  There  were  also  aqueducts  for  conveying  water 
to  the  Tambos  and  fortresses.  Both  lines  of  road  were 
directed  to  Cuzco,  the  central  point  and  capital  of  the 
great  Peruvian  empire,  situated  in  13^  31'  south  lat.,  and 
according  to  Pentland^s  Map  of  Bolivia,  at  the  elevation  of 
11,378  feet  above  the  level  of  the  sea.  As  the  Peruvians 
had  no  wheeled  carriages,  these  roads  were  constructed 
for  the  inarch  of  troops,  for  the  conveyance  of  burthens 
borne  by  men,  and  for  flocks  of  lightly  laden  Lamas ;  conse- 
quently, long  flights  of  steps  (6),  with  resting-places,  were 
flurmed  at  intervals  in  the  steep  parts  of  the  mountains. 
Francisco  Pizarro  and  Diego  Abnagro,  in  their  expeditions  to 
remote  parts  of  the  country,  availed  themselves  with  much 
advantage  of  the  military  roads  of  the  Incas;  but  the  steps 
just  mentioned  were  formidable  impediments  in  the  way  of 
the  Spanish  cavalry,  especially  as  in  the  early  period  of  the 
Oonquista,  the  Spaniards  rode  horses  only,  and  did  not  make 
use  of  the  sure-footed  mule,  which,  in  mountainous  precipices, 
seems  to  reflect  on  every  step  he  takes.  It  was  only  at 
a  later  period  that  the  Spanish  troops  were  mounted  on 
mules. 

Sarmiento,  who  saw  the  Inca  roads  whilst  they  were  in  a 
perfect  state  of  preservation,  mentions  them  in  a  Relacion 
which  he  wrote,  and  which  long  lay  buried  in  the  Library  of 
the  Escurial.  *'  How,"  he  asks,  "  could  a  people,  unacquainted 
with  the  use  of  iron,  have  constructed  such  great  and  magni- 
flcent  roads,  {caminos  tan  prandes,  y  tan  sovervios),  and  in 
regions  so  elevated  as  the  countries  between  Cuzco  and  Quito, 
and  between  Cuzco  and  the  coast  of  Chili  }'*  ^'  The  Emperor 
Charles,"  he  adds,  ''with  all  his  power,  could  not  have  accom- 
plished even  a  part  of  what  was  done  by  the  well-directed 
Government  of  the  Incas,  and  the  obedient  race  of  people' 
under  its  rule."  Hernando  Pizarro,  the  most  educated  of 
the  three  brothers,  who  expiated  his  misdeeds  by  twenty 
years  of  captivity  in  Medina  del  Campo,  and  who  died  at 
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100  years  of  age,  in  the  odour  of  sanctity  {en  olbr  de  SarUidad)^ 
observes,  alluding  to  the  Inca  roads:  ''Throughout  the  whole 
of  Christendom,  no  such  roads  are  to  be  seen  as  those  which 
we  here  admire."  Cuzco  and  Quito,  the  two  principal  capi- 
tals of  the  Incas,  are  situated  in  a  direct  line  south-south- 
east,  north-north-west  in  reference  the  one  to  the  other. 
Their  distance  apart,  without  calculating  the  many  windings 
of  the  road,  is  1000  miles;  including  the  windings  of  the 
road,  the  distance  is  stated  by  Garcilaso  de  la  V^a,  and 
other  Conquistadores,  to  be  "500  Spanish  leguas."  Not- 
withstanding this  vast  distance,  yre  are  informed,  on  the 
unquestionable  testimony  of  the  Licentiate  Polo  de  Onde- 
gardo,  that  Huajma  Capac,  whose  &ther  conquered  Quito^ 
caused  certain  materials  to  be  conveyed  thither  from  Cuzco,. 
lor  the  erection  of  the  royal  buildings,  (the  Inca  dwellings). 
In  Quito,  I  foimd  this  tradition  still  current  among  the 
natives. 

When,  in  the  form  of  the  earth,  nature  presents  to  man 
formidable  difficulties  to  contend  against,  those  very  diffi- 
culties serve,  to  stimulate  the  energy  and  courage  of  enter- 
prizing  races  of  people.  Under  the  despotic  centralizing' 
system  of  the  Inca  Government,  security  and  rapidity  of 
commimication,  especially  in  relation  to  the  movement  of 
troops,  were  matters  of  urgent  state  necessity.  Hence  the 
construction  of  great  roads,  and  the  establishment  of  very 
excellent  postal  arrangements  by  the  Peruvians.  Among 
nations  in  the  most  various  degrees  of  civilization,  national 
energy  is  frequently  observed  to  manifest  itself,  as  it  were  by 
preference,  in  some  special  direction;  but  the  advancement 
consequent  on  this  sort  of  partial  exertion,  however  strikingly 
exhibited,  by  no  means  affi>rds  a  criterion  of  the  general  culti- 
vation of  a  people.  Egyptians,  Greeks  (7),  Etruscans,  and 
Komans,  Chinese,  Japanese,  and  Indians,  present  examples  of 
these  contrasts.  It  would  be  difficult  to  determine,  what 
space  of  time  may  have  been  occupied  in  the  execution  of  the 
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Peruvian  roads.  Those  great  works,  in  the  noirtliern  part  of 
the  Inca  Empire,  on  the  table-land  of  Quito,  must  certainly 
have  been  completed  in  less  than  thirty  or  thirty-five  years; 
that  is  to  sav,  in  the  short  interval  between  the  defeat  of  the 
Ruler  of  Quito,  and  the  death  of  the  Inca  Huayna  Capac.  With 
respect  to  the  southern,  or  those  specially  styled  the  Peruvian 
roads,  the  period  of  their  formation  is  involved  in  complete 
obscurity. 

The  date  of  the  mysterious  appearance  of  Manco  Capac  is 
usually  fixed  400  years  prior  to  the  arrival  of  Francisco 
Pizarro,   (who  landed  on  the  Island  of  Puna  in  the  year 
1532),  consequently,  about  the  middle  of  the  twelfth  century, 
and  full  200  years  before  the  foundation  of  the  city  of  Mexico 
(Tenochtitlan) ;    but   instead    of  400   years,   some   Spanish 
writers  represent  the  interval  between  Manco  Capac  and 
Pizarro  to  have  been  500,  or  even  550  years.     However  the 
history  of  the  Peruvian  empire  records  only  thirteen  reign- 
ing princes  of  the  Inca  dynasty,  which,   as  Prescott  justly 
observes,  is  not  a  number  sufficient  to  fill  up  so  long  a 
period  as  550,  or  even  400  years.     Quezalcoatl,   Botchia, 
and  Manco  Capac,  are  the  three  mythical  beings,  with  whom 
are  connected  the  earliest  traces  of  cultivation  among  the 
Aztecs,  the  Muyscas,  (properly  Chibchas),  and  the  Peruvians. 
Quezalcoatl,  who  is  described  as  bearded  and  clothed  in 
black,  was  High  Priest  of  Tula,  and  afterwards  a  penitent, 
dwelling  on  a  mountain  near  Tlaxapuchicalco.     He  is  repre- 
sented as   having  come  from  the  coast  of  Panuco;    and, 
therefore,  from  the  eastern  part  of  Anahuac,  on  the  Mexican 
table-land.    Botchia,  or  rather  the  bearded,  long-robed  Nem- 
terequeteba  (8),   (literally  messenger  of  God,  a  Buddha  of 
the  Muyscas),  came  from  the  grassy  steppes  eastward  of 
the  Andes  chain,  to  the  table-lands  of  Bogot4.    Before  the 
time  of  Manco  Capac,  some  degree  of  civilization  already 
existed  on  Htxe  picturesque  shores  of  the  Lake  of  Titicaca. 
The  fortress  of  CuaooiR^m  the  hill  of  Sacsahuaman,  was  built 
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on  the  model  of  the  more  ancient  stntctttres  of  Tiahuanaca. 
In  like  maimer,  the  Astecs  imitated  the  pyramidal  buildings 
of  the  Toltecs,  and  the  latter  copied  those  of  the  Olmecft 
(Hulmecs);  and  thus,  by  degrees,  we  arrive  at  historic  ground 
in  Mexico  as  early  as  the  sixth  century  of  the  Cluristian 
era.  According  to  Siguen^a,  the  Toltecio  Step  Pyramid  of 
Cholula,  was  copied  from  the  Hulmecio  Step  Pyramid  of 
Teotihuacan.  Thus,  through  every  stage  of  civilization,  vre 
pass  into  an  earlier  one,  and  as  human  intelligence  was  not 
aroused  simultaneously  in  both  continents,  we  find  that  in 
every  nation  the  imaginative  domain  of  mythology  imme- 
diately preceded  the  period  of  historical  knowledge. 

The  early  Spanish  Cionquistadores  were  filled  with  admiration 
on  first  beholding  the  roads  and  aqueducts  of  the  Peruvians ; 
yet  not  only  did  they  neglect  the  preservation  of  those  great 
works,  but  they  even  wantonly  destroyed  them.  As  a  natural 
consequence  of  the  destruction  of  the  aqueducts,  the  soil 
was  rendered  imfertile  by  the  want  of  irrigation.  Never- 
theless, those  works,  as  well  as  the  roads,  were  demolished 
for  the  sake  of  obtaining  stones  ready  hewn  for  the  erection 
of  new  buildings;  and  the  traces  of  this  devastation  are  more 
observable  near  the  sea -coast,  than  on  the  ridges  of  the  Andes, 
or  in  the  deeply  cleft  valleys  with  which  that  mountain-chain 
is  intersected.  During  our  long  day's  journey  firom  the 
syenitic  rocks  of  Zaulac  to  the  valley  of  San  Felipe,  (rich  in 
fossil  remains  and  situated  at  the  foot  of  the  icy  Paramo  of 
Yamoca),  we  had  no  less  than  twenty-seven  times  to  ford 
the  Rio  de  Guancabamba,  which  faUs  into  the  Amazon. 
We  were  compelled  to  do  this  on  account  of  the  numerous 
sinuosities  of  the  stream,  whilst  on  the  brow  of  a  steep  preci- 
pice near  us,  we  had  continually  within  our  si^  the  vestiges 
of  the  rectilinear  Inoa  road,  with  its  Tambos.  The  little 
mountain  stream,  the  Rio  de  Quancabamba,  is  not  more  than 
from  120  to  150  feet  broad;  yet  so  strong  is  the  current, 
that  our  heavily  laden  mules  were  in  continual  danger  of 
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being  swept  away  by  it  The  mtdeg  eanied  our  maanficdpts, 
our  dried  plants,  and  all  tbe  other  objects  which  we  had  been 
a  whole  year  engaged  in  collecting;  therefore,  every  time 
that  we  crossed  the  stream,  we  stood  on  one  of  the  banks  in  a 
state  of  anxious  suspeilse  until,  the  long  train  of  our  beasts  of 
burthen,  eighteen  or  twenty  in  number,  w«re  fidrly  out  of 
danger. 

This  same  Rio  de  Guaneabamba,  which  in  the  lower  part  of 
its  course  has  many  falls^  is  the  channel  for  a  curious  mode  of 
conyeying  correspondence  fi*om  the  coast  of  the  Pacific.  For 
the  expeditious  transmission  of  the  few  letters  that  are  sent 
from  Truxillo  to  the  province  of  Jaen  de  Bracamoros,  tiiey 
are  despatched  by  a  swimming  courier,  or,  as  he  is  called  by 
the  people  of  the  coimtry,  "  el  corteo  que  nada.^^  This  courier, 
who  is  usually  a  young  Indian,  swims  in  two  days  from 
Pomahuaca  to  Tomependa;  first  proceeding  by  the  Rio  de 
Chamaya,  (the  name  given  to  the  lower  part  of  the  Bio  de 
Guancabamba)  and  then  by  the  Amazon  river.  The  few 
letters  of  which  he  is  the  bearer,  he  carefiilly  wraps  in  a 
large  cotton  handkerchief,  which  he  rolls  round  his  head  in 
the  form  of  a  turban.  On  arriving  at  those  parts  of  the 
rivers  in  which  there  are  Mis  or  rapids,  he  lands,  and  goes  by 
a  circuitous  route  through  the  woods.  When  wearied  by 
long.continued  swimming,  he  rests  by  throwing  one  arm  on 
a  plank  of  a  light  kind  of  wood  of  the  family  of  the  Bombaeeae, 
called  by  the  Peruvians  Ceiba,  or  Palo  de  balsa.  Sometimes 
the  swimming  courier  takes  with  him  a  friend  to  bear  him 
company.  Neither  trtnibles  himself  about  provisions,  as  they 
are  always  sure  of  a  hospitable  reception  in  the  huts  which 
are  surrounded  by  abundant  fruit-trees  in  the  beautiful  Huer- 
tas  of  Pucara  and  Cavico: 

Fortunately,  the  river  is  free  from  crocodiles,  which  are  first 
met  with  in  the  upper  course  of  the  Amaeon,  below  the 
cataract  of  Mayasi;  for  the  slothful  animal  prefers  to  live 
in  the  more  tranquil  waters.    According  to  my  calculation, 
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the  Rio  de  Chamaya  has  a  fall  (9)  of  1778  feet,  in  the 
short  distance  of  52  geographical  miles;    that  is  to   say, 
measuring  from  the  Ford  (Paso)  de  Fucara,  to  the   point 
where  the  Chamaya  disembogues  in  the  river  Amazon,  below 
the  yiUage  of  Chores.     The  Governor  of  the  province  Jaen 
de  Bracamoros  assured  me,  that  letters  sent  by  the  singular 
water  post  conveyance  just  mentioned,  are   seldom  either 
wetted  or  lost.     After  my  return  from  Mexico,   I  myself 
received,  when  in  Fans,  letters  from  Tomependa,  which  had 
been  transmitted  in  this  manner.     Many  of  the  wild  Indian 
tribes,  who  dweU  on  tl^e  shores  of  the  Upper  Amazon,  per- 
form their  journeys  in  a  similar  manner ;  swimming  sociably 
down  the  stream  in  parties.     On  one  occasion,  I  saw  the 
heads  of  thirty  or  forty  individuals,  men,  women,  and  chil- 
dren, of  the  tribe  of  the  Xibaros,  as  they  floated  down  the 
stream  on  their  way  to  Tomependa.    The  Correo  que  nada 
returns  by  land,  taking  the  difficult  route  of  the  Faramo 
del  Faredon. 

On  approaching  the  hot  climate  of  the  basin  of  the  Ama- 
zon, the  aspect  of  beautiful  and  occasionally  very  luxuriant 
vegetation  delights  the  eye.     Not  even  in  the  Canary  Islands, 
nor  on  the  warm  coasts  of  Cumana  and  Caracas,  had  we  be- 
held finer  orange-trees  than  those  which  we  met  with  in  the 
Huertas  de  Fucara.    They  consisted  chiefly  of  the  sweet 
orange-tree  {Citrus  auratiHum,  Bisso);  the  bitter  orange-tree 
{Citrus  vulgaris f  Risso)  was  less  numerous.      These  trees, 
laden  with  their  golden  fruit  in  thousands,  attain  there  a  height 
of  between  60  and  70  feet;  and  their  branches,  instead  of  grow- 
ing in  such  a  way  as  to  give  the  trees  rounded  tops  or  crowns, 
shoot  straight  up  like  those  of  the  laurel.    Near  the  ford  of 
Cavico  a  very  unexpected  sight  surprised  us.     We  saw  a 
grove  of  small  trees,  about  18  or  19  feet  high,  the  leaves 
of  which,  instead  of  being  green,  appeared  to  be  of  a  rose 
colour.     This  proved  to  be  a  new  species  of  BougainvillBBa,  a 
genus  first  determined  by  Jussieu  ike  elder^  from  a  Brazilian 
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specimen  in  Commerson's  Herbarium,  But  on  a  nearer  ap- 
proach  we  found  that  these  trees  were  really  without  leaves, 
properly  so  called,  and  that  what,  from  a  distant  view,  we 
had  mistaken  for  leaves,  were  bright  rose-coloured  bracts. 
Owing  to  the  purity  and  freshness  of  the  colour,  the  effect  was' 
totally  different  from  that  of  the  hue  which  so  pleasingly  clothes 
many  of  our  forest-trees  in  autumn.  The  Rhopala  ferruginea, 
a  species  of  the  South  African  family  of  the  Proteacese,  has 
foimd  its  way  hither,  having  descended  from  the  cool  heights 
of  the  Paramo  de  Yamoca  into  the  warm  plains  of  the  Cha.- 
maya.  We  likewise  frequently  saw  here  the  beautifully  pin- 
nated PorUeria  hygrometrica,  one  of  the  ZygophyllesB,  which, 
by  the  closing  of  its  leaves,  indicates  change  of  weather,  gene- 
rally the  approach  of  rain.  -  lliis  plant  is  more  certain  in  its 
tokens  than  any  of  the  Mimosacea),  and  it  very  rarely  deceived 
us.~ 

At  Chamaya  we  found  rafts  (balsas)  in  readiness  to  convey  us 
to  Tomependa,  where  we  wished  to  determine  the  difference  of 
longitude  between  Quito  and  the  mouth  of  the  Chinchipe ;  a 
point  of  some  importance  to  the  geography  of  South  America^ 
on  account  of  an  old  observation  of  La  Condamine  (10).  We- 
slept  as  usual  in  the  open  air,  and  our  resting-place  was  on 
the  sandy  shore  called  the  Playa  de  Guayanchi,  at  the  conflu- 
ence of  the  Kio  de  Chamaya  and  the  Amazon.  Next  morning 
we  proceeded  down  the  latter  river  as  far  as  the  Cataract 
and  the  Narrows,  or  the  Pongo  of  Hentema.  Pongo,  the 
name  given  to  River  Narrows  by  the  natives,  is  a  cor- 
ruption of  the  word  Puncu,  which,  in  the  Quichua  language, 
signifles  a  door  or  gate.  In  the  Pongo  de  Kentema  huge 
masses  of  rock  consisting  of  coarse-grained  sandstone  (conglo- 
merate), rise  up  like  towers  and  form  a  rocky  dam  across  the 
stream.  I  measured  a  base  line  on  the  flat  sandy  shore, 
and  found  that  the  Amazon  River,  which,  further  east- 
wards, spreads  into  such  mighty  width,  is,  at  Tomependa, 
scarcely  1400  feet  broad.     In  the  celebrated  River  Narrows, 
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called   the  Pongo  de   Mansericlie,   beftween  Santiago    and 
San  Borja,  the  breadtii  is   less  than  160  feet.     The  Pongo 
de  Manseriche  is  formed  by  a  moimtam  ravine,  in   some 
parts  of  which  the  overhanging  rocks,  roofed  bj  a  canopy 
of  foliage,  permit  only  a  feeble  light  to  penetrate,  and  by 
the  force  of  the  current  all  the  drift-wood,   consisting  of 
trunks  of  trees  in  countless  numbers,  is  brok^i  and  dashed 
to  atoms.     The  rocks  by  which  all  these  Pongos  are  formed, 
'have,  in  the  course  of  centuries,  undergone  many  changes. 
The  Pongo  de   Rentema,  which  I  have  mentioned  abovte, 
was,  a  year  before  my  visit  to  it,  in  part  broken  up  by  a 
liigh  flood;    indeed  the  inhabitants   of  the  shores   of  the 
Amazon  still  preserve  by  tradition  a  lively  recollection  of  tlie 
-sudden  fall  of  the  once  lofty  masses  of  rock  along  the  whole 
length  of  the  Pongo.     This  fall  took  place  in  the  early  paart 
of  the  last  century,  and  the  debris  suddenly  dammed  up  the 
river,  and  impeded  the  current.    The  ccmsequence  was,  that 
the  inhabitants  of  the  village  of  Puyaya,  situated  at  the  lower 
part  of  the  Pongo  de  Rentema,  were  filled  with  alarm  on 
beholding  the  dry  bed  of  the  river ;   but,  after  the  lapse  of  a 
few  hours,  the  waters  recovered  their  usual  course.     There 
appears  to  be  no  reason  for  believing  that  these  remarkable 
phenomena  are  occasioned  by  earthquakcB.    The  river,  which 
has  a  very  strong  current,  seems,  as  it  were,  to  be  incessantly 
labouring  to  improve  its  bed.     Of  the  force  of  its  efforts  some 
idea  may  be  formed  d&om  the  fact  that,  notwithstanding^  its 
vast  breadth,  it  sometimes  rises  upwards  of  26  £set  above  its 
ordinary  level  in  the  space  of  20  or  30  hours. 

We  remained  seventeen  days  in  the  hot  valley  of  the  Maranon 
'or  the  Amazon  Biver.  To  proceed  from  tkence  to  the  coast 
of  the  Pacific  it  is  necessary  to  cross  the  chain  of  the  Andes, 
between  Micuipampa  and  Caxamarca  (in  -6^  57'  S.  lot.,  and 
78°  34'  W.  long.),  at  a  point  where,  according  to  my  observa- 
tions, it  is  intersected  1^  the  magnetic  equator.  At  a  still 
higher  elevation  are  situated  the-  celebrated  silver  mines  of 
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C^ota.  Then,  after  having  passed  the  ancient  Caxan3tai<ea 
(the  seene,  316  jears  ago,  of  the  most  sanguinary  drama  in 
fbe  history  of  the  Spanish  Conquista),  and  also  Aroma  and 
Oangamarca,  the  route  descends,  with  some  interruptions, 
into  the  Peruvian  lowlands.  Here,  as  in  nearly  all  parts  of  the 
Andes,  as  well  as  of  the  Mexican  Mountains,  the  highest  points 
are  picturesquely  marked  by  tower-like  masses  of  erupted 
porphyry  and  trachyte,  the  former  frequently  presenting 
the  effect  of  immense  columns.  In  some  places  these  masses 
give  a  rugged  cliff-like  aspect  to  the  mountain  ridges ;  and 
in  other  places  they  assume  the  form  of  domes  or  cupolas. 
They  have  here  broken  through  a  formation,  which,  in  Soulii 
America,  is  extensively  developed  on  hoth  sides  of  the  equa- 
tor, and  which  Leopold  von  Buch,  after  profound  researcfh, 
has  pronounced  to  be  cretaceous.  Between  Guambos  and 
Montan,  nearly  12,800  feet  above  the  lev^  of  the  sea, 
we  foimd  marine  fossils  (11)  (Ammonites  about  15  inches 
in  diameter,  the  large  Pecten  alatus,  oyster- shells,  Echim, 
Tsocardias,  and  Exogyra  polygona).  A  species  of  Cidaris, 
which,  in  the  opinion  of  Leopold  von  Buch,  does  not  differ 
from  one  found  by  Brongniart  in  the  old  chalk  at  the  Perte  du 
Hhone,  we, collected  in  the  basin  of  the  Amazon  at  Tomependa, 
and  likewise  at  Micuipampa;  that,  is  to  say,  at  elevations 
differing  the  one  from  the  other  by  no  less  than  10,^60  feet. 
In  like  manner,  in  the  Amuich  chain  of  the  Caucasian 
Daghestan,  the  chalk  of  the  banks  of  the  Sulak,  scarcely  6^0 
feet  above  the  level  of  the  sea,  is  again  found  on  the  Tchunum,' 
at  the  elevation  of  full  9600  feet,  whilst,  on  the  summit 
of  the  Shadagh  Mountain,  13,950  feet  high,  the  Ostrea 
diluviana  (Goldf.),  and  the  same  chalk,  present  themselves. 
Abich's  admirable  Caucasian  observations  furnish  the  most 
decided  confirmation  of  Leopold  von  Buch's  geognostic  views 
respecting  liie  cretaceous  Alpine  development. 

From  the  solitary  farm  of  Montan,  surrounded  with  flocks 
of  Lamas,  we  ascended  further  southward  the  eastern  declivity 
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of  the  Cordilleras,  until  we  reached  the  level  height  in  whidi 
is  situated  the  argentiferous  mountain  Gualgayoc,  the  prin- 
cipal site  of  the  far-famed  mines  of  Chota.     Night  was  just 
drawing  in,  and  an  extraordinary  spectacle  presented  itself 
to  our  observation.     The  Cerro  de  Gualgayoc  is  separated 
by  a  deep  cleft-like  valley  (Quebrada),  from  the  limestone 
mountain  Cormolache.     The  latter  is  an  isolated  homstone 
rock,  presenting,  on  the  northern  and  western  sides,  almost 
perpendicular  precipices,  and  containing  innumerable  veins 
of  silver,  which  frequently  intersect  and  run  into  each  other. 
The  highest  shafts  are  1540  feet  above  the  floor  of    the 
stoU  or  ground- work,  called  the  Socabon  de  Espinachi.     The 
outline  of  the  mountain  is  broken  by  numerous  tower-like 
points  and  pyramidal  notches ;  and  hence  the  summit  of  the 
Cerro  de  Gualgayoc  bears  the  name  of  Las  Puntas.    This 
mountain  presents  a  most  decided  contrast  to  that  smoothness 
of  surface  which  miners  are  accustomed  to  regard  as  charac- 
teristic of  metalliferous  districts.     "  Our  mountain,"  said  a 
wealthy  mine-owner  whom  we  vigited,  "  looks  like  an  en- 
chanted castle  {camo  si  fuese  un  castiUo  encantado)^^     The 
Gualgayoc  bears  some  resemblance  to  a  cone  of  dolomite,  but 
it  is  still  more  like  the  notched  ridges  of  the  Mountain  of  Mon- 
serrat  in  Catalonia,  which  I  have  also  visited,  and  which  has 
been  so  pleasingly  described  by  my  brother.     Not  only  is  the 
silver  mountain  Gualgayoc  perforated  on  every  side,  and  to 
its  very  summit,  by  many  hundred  large  shafts,  but  the  mass 
of  the  siliceous  rock  is  cleft  by  natural  openings,  through 
which  the  dark  blue  sky  of  these  elevated  regions  is  visible  to 
the   observer  standing  at  the  foot  of  the  mountain.     The 
people  of  the  country  call  these  openings  windows  {Las  venta- 
nillas  de  Gualgayoc),     On  the  trachytic  walls  of  the  volcano 
of  Pichincha  similar  openings  were  pointed  out  to  us,  and 
there,  likewise,  they  were  called  windows,  (Fe»to«f/2!tw  de 
Pichincha,)    The  singular  aspect  of  the  Gualgayoc  is  not  a 
little  increased  by  numerous  sheds  and  habitations,  which 
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lie  scattered  like  nests  over  the  fortress-looking  mountain 
wherever  a  level  spot  admits  of  their  erection.  The  miners 
catry  the  ore  in  baskets,  down  steep  and  dangerous  footpaths, 
to  the  places  where  it  is  submitted  to  the  process  of  amalga- 
mation. 

The  value  of  the  silver  obtained  from  the  mines  of  Gualgayoc 
during  the  first  thirty  years  of  their  being  worked,  from  1771 
to  1802,  is  supposed  to  have  amounted  to  upwards  of  thirty- 
two  millions  of  piastres.  Notwithstanding  the  hardness  of  the 
quartzose  rock,  the  Peruvians,  even  before  the  arrival  of  the 
Spaniards,  extracted  rich  argentiferous  galena  from  the  Cerro 
de  la  Lin,  and  also  from  the  Chupiquiyacu;  of  this  fact  many 
old  shafts  and  galleries  bear  evidence.  The  Peruvians  also 
obtained  gold  from  the  Curimayo,  where  also  natural  sulphur 
is  found  in  the  quartz  rock  as  well  as  in  the  Brazilian  Itaco- 
lumite.  We  took  up  our  temporary  abode,  in  the  vicinity  of 
the  mines,  in  the  little  mountain  town  of  Micuipampa,  situated 
at  an  elevation  of  11,873  feet  above  the  sea,  and  where, 
though  only  6°  43'  from  the  equator,  water  fr*eezes  within 
doors,  at  night,  during  a  great  part  of  the  year.  This  wil- 
derness, almost  devoid  of  vegetation,  is  inhabited  by  3000  or 
4000  persons,  who  are  supplied  with  articles  of  food  from  the 
warm  valleys,  as  they  themselves  can  grow  nothing  but  some 
kinds  of  cabbage  and  salad,  the  latter  exceedingly  good.  Here, 
as  in  all  the  mining  towns  of  Peru,  efmui  drives  the  richer  inha- 
bitants, who,  however,  are  not  the  best  informed  class,  to  the 
dangerous  diversions  of  cards  and  dice.  The  consequence 
is,  that  the  wealth  thus  quickly  won  is  still  more  quickly  spent. 
Here  one  is  continually  reminded  of  the  anecdote  related  of 
one  of  the  soldiers  of  Pizarro's  army,  who  complained  that  he 
had  lost  in  one  night*s  play,  *'a  large  piece  of  the  sun," 
meaning  a  plate  of  gold  which  he  had  obtained  at  the 
plunder  of  the  Temple  of  Cuzco.  At  Micuipampa  the  ther- 
mometer, at  eight  in  the  morning,  stood  at  34^.2,  and  at  noon, 
at  47°.8  Fahrenheit.     Among  the  thin  Ichhu-grass  (possibly 
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StifMi  erkstMiLja),  we  fonaid  »  beautiful  CaJseeolana  ( C 
SiMorpmides)^  wMck  we  sibould  not  hare  expected  to  see  at 
8«di  an  eleTaitio&» 

Near  tbse  tews  of  Micuipampa  there  is  a  lagh  plain  called 
the  Llano  or  the    Pampa  de  Navar.      In  this  plain   there 
haTC  been  found,  extending  over  a  sur&ce  oi  more  than  fimr 
English  square  milefl,  and  immediately  under  the  tiorf,  iai- 
mense  masses  of  red  gold  ore  and  wire-like  threads  of  piire 
silvier.     These  are  called  by  the  Peruvian  minmn»  remeUnoSj 
ckno9j  and  vettu  manteadaSy  and  they  are  OTei^;rown  by  the 
roots  of  the  Alpine  grasses.     Another  level  plain,  to  the  west 
of  the  Purgatorio,   and  near  the  Quebrada  de  Chiquera,  is 
called  the  Choropampa  (the  Muscle-Shell  Plain),  the  word 
dkuru  signifying  m  the  Qnichua  language  a  muscle  or  cockle, 
particularly  a  smaU  eatable  kind,  which  the  people  of  the 
country  now  distinguish  by  their  Spaniedi  names  hostion  or 
mexiUon.     The  name  Choropampa  refers  to  fossils  of  the 
cretaceous  formation,  which  in  this  plain  are  found  in  such 
immense  numbers  that  at  an  early  period  they  attracted  the 
attention  of  the  natives.     In  the  Choropampa  there  has  been 
found  near  the  surface  of  the  earth,  a  rich  mass  of  pure 
gold,  spun  round,  as  it  were,  with  threads  <^  silver.      This 
&ct  proves  how  slight  may  be  the  affinity  between  many  of  the 
ores  upheaved  from  the  interior  of  the  earth,  through  fissures, 
and  veins,  and  the  nature  of  the  adjacent  rock,  and  how  little 
relative  antiquity  exists  between  them  and  that  of  the  forma- 
tion they  have  broken  through.     The  rock  of  the  Gualgayoc, 
as  well  as  that  of  the  Fuentestiana,  is  very  watery,  whilst  in 
the  Purgatorio  perfect  dryness  prevails.     In  the  Purgatorio, 
notwithstanding  the  height  of  the  strata  above  the  sea-level,  I  • 
foimd  to  my  astonishment,  that  the  temperature  in  the  mine 
was  67^.4  Fahr.,  whilst  in  the  neighbouring  Mina  de  Guada- 
lupe the  water  in  the  mine  was  about  52^.2  Fahr.     In  the 
o^n  air  the  thermometer  indicates  only  42**.  1  Fahr.,  and  the 
miners,  who  labour  very  hard,  and  who  work  almost  without 


clothing,  saj  that  l^e  subtesntiiAaii;  heat  in  the  Piu;gfU»ru)  is. 

The  narrow  path  Broni  Micuipampa  to  the  aadLent  Inca  eity 
Caxamarca  is  difficult  even  for  mulefs.  The  ordinal  name 
of  the  town  was  Cassamarca  or  Kazamarca,  that  is  to  say,  the 
City  of  Frost.  M^ca,  in  the  signification  of  a  district  or  town,, 
belongs  to  the  northern  dialect  of  the  Chinchaysuyo,  or 
the  Chinchasuyn,  whilst  in.  the  conunon  Quichua  lajjgoage  the 
^ord  means  the  story  of  a  house,  and  also  a  fortress  and  place 
of  defence.  For  the  space  of  five  or  six  miks,  the  road  led 
lis  through  a  succession  of  Paramos,  where  we  were  without 
intermission  exposed  to  the  fory  of  a  boisterous  wind,  and  the 
sharp  angular  hail  peculiar  to  the  ridges  of  the  Andes.  The 
height  of  the  road  is  for  the  most  part  between  9600  and 
10,700  feet  above  the  sea-level.  There  I  had  the  oppor- 
tunity of  making  a  magnetic  observation  of  general  interest^ 
viz.,  for  determining  the  point  where  the  north  inclination  of 
the  needle  passes  mto  the  south  inclination,  and  also  the 
point  at  which  the  traveller  has  to  cross  the  magnetic  equa* 
tor  (12). 

Having  at  length  reached  the  last  of  these  mountain 
wildernesses,  the  Paramo  de  Yanaguanga,  the  traveller  joy- 
fully looks  dawn  into  the  fertile  valley  of  Caxamarca.  It 
presents  a  charming  prospect,  for  the  valley,  through 
which  winds  a  little  serpentine  rivulet,  is  an  elevated  plain 
of  an  oval  form,  in  extent  from  96  to  112  square  miles.  The 
plain  bears  a  resemblance  to  that  of  Bogota,  and  like  it  is 
probably  the  bed  of  an  ancient  lake;  but  in  Caxamarca 
there  is  wanting  the  myth  of  the  miracle-working  Botchia, 
or  Idaeanzas,  the  High  Priest  of  Iraca,  who  opened  a  passage 
for  the  waters  through  the  rocks  of  Tequendama.  Caxa- 
marca lies  640  feet  higher  than  Santa  Fe  de  Bogota,  and 
consequently  its  elevation  is  equal  to  that  of  the  city  of 
Quito;  but  being  sheltered  by  surrounding  mountains,, 
its  climate  is  much  more  mild  and  agreeable.    The  soil  of 
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Caxamarca  is  extittordinarily  fertile.  In  every  direction  are 
seen  cultivated  fields  and  gardens,  intersected  by  avenues  ef 
willows,  varieties  of  the  Datura  (bearing  large  red,  white,  and 
yellow  flowers),  Mimosas,  and  beautiful  Quinuar  trees  (our 
Polylepsis  villosa,  a  Rosacea  approximating  to  the  Alchemilla 
and  Sanguisorba).  The  wheat  harvest  in  the  Pampa  de 
Caxamarca  is,  on  the  average,  from  fifteen  to  twenty-fold;  but 
the  prospect  of  abundant  crops  is  sometimes  blighted  by  night 
firsts,  caused  by  the  radiation  of  heat  towards  the  cloudless 
sky,  in  the  strata  of  dry  and  rarefied  mountain  air.  These 
night  frosts  are  not  felt  within  the  roofed  dwellings. 

Small  mounds,  or  hillocks,  of  porphyry  (once  perhaps  islands 
in  the  ancient  lake)  are  studded  over  the  northern  part  of  the 
plain,  and  break  the  wide  expanse  of  smooth  sandstone.    From 
the  summit  of  one  of  these  porphyry  hiUocks,  we  enjoyed  a 
most  beautiful  prospect  of  the  Cerro  de  Santa  Polonia.     The 
ancient  residence  of  Atahuallpa  is  on  this  side,  surroimded  by 
fruit  gardens,  and  irrigated  fields  of  lucem  (Medicago  sativa), 
called  by  the  people  here  Campos  de  alfalfa.     In  the  distance 
are  seen  coliunns  of  smoke,  rising  from  the  warm  baths  of  Pul- 
tamarca,  which  still  hear  the  name  of  Bancs  del  Inca.    I  found 
ithe  temperature  of  these  sulphuric  springs  to  be  156°. 2  Fahr. 
.Atahuallpa  was  accustomed  to  spend  a  portion  of  each  year  at 
these  batl  s,  where  some  slight  remains  of  his  palace  have 
:survived  the  ravages  of  the  Conquistadores.     The  large  deep 
l)asin  or  reservoir  (^el  tragadero)  for  supplying  these  baths 
with  water,  appeared  to  me,  judging  from  its  regular  circular 
form,  to  have  been  artificially  cut  in  the  sandstone  rock,  over 
one  of  the  fissures  whence   the  spring  flows.      Tradition 
records  that  one  of  the  Inca's  sedan-chairs,  made  of  gold,  was 
sunk  in  this  basin,  and  that  all  endeavours  to  recover  it  have 
proved  vain. 

Of  the  fortress  and  palace  of  Atahuallpa,  there  also  remain 
but  few  vestiges  in  the  town,  which  now  contains  some 
beautiful  churches.     Even  before  the  close  of  the  sixteenth 


PLATEAU   OF   CAXAMABCA.  409 

century,  the  thirst  for  gold  accelerated  the  work  of  destruc- 
tion, for,  with  the  Tiew  of  discoyering  hidden  treasures,  walls 
were  demolished  and  the  foundations  of  buildings  reck- 
lessly undermined.  The  Inca's  palace  is  situated  on  a  hill 
of  porphyry,  which  was  originally  cut  and  hoUowed  out  from 
the  surface,  completely  through  the  rock,  so  that  the  latter 
surrounds  the  main  building  like  a  wall.  Portions  of  the 
ruins  have  been  converted  to  the  purposes  of  a  town  jail  and  a 
Municipal  Hall  (Casa  del  Cabildo).  The  most  cuiious  parts 
of  these  ruins,  which  however  are  not  more  than  between  13 
and  16  feet  in  height,  are  those  opposite  to  the  monastery 
of  San  Francisco.  These  vestiges,  like  the  remains  of  the 
dwelling  of  the  Caciques,  consist  of  finely-hewn  blocks  of  free- 
stone, two  or  three  feet  long,  laid  one  upon  another  without 
cement,  as  in  the  Inca-Pilca,  or  fortress  of  the  Cafiar,  in  the 
high  plain  of  Quito. 

In  tlie  porphyritic  rock  there  is  a  shaft  wjiich  once  led  to 
subterraneous  chambers  and  into  a  gallery,  (by  miners  called 
a  stoll,)  from  which,  it  is  alleged,  there  was  a  commimication 
with  the  other  porphyritic  rocks  already  mentioned; — ^those 
situated  at  Santa  Polonia.  These  arrangements  bear  evidence 
of  having  been  made  as  precautions  against  the  events  of 
war,  and  for  the  security  of  flight.  The  burjdng  of  treasure 
was  a  custom  very  generally  practised  among  the  Peruvians 
in  former  times;  and  subterraneous  chambers  still  exist  be- 
neath many  private  dwellings  in  Caxamarca. 

We  were  shown  some  steps  cut  in  the  rock,  and  the  foot- 
bath used  by  the  Inca  {el  lavatorio  de  los  pies).  The  operation 
of  washing  the  sovereign's  feet  was  performed  amidst  tedious 
court  ceremonies  (13).  Several  lateral  structures,  which, 
according  to  tradition,  were  allotted  to  the  attendants  of  the 
Inca,  are  built  some  of  free-stone  with  gable  roofs,  and  others 
of  regularly  shaped  bricks,  alternating  with  layers  of  siliceous 
cement.  The  buildings  constructed  in  this  last-mentioned 
style,  to  which  the  Peruvians  give  the-  name  of  Muros  y  obra 
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de  ieipifi^  Hove  little  ardied  niekes  or  recesses.     Of  tiixedr' 
antiquity  I  was  £or  a  long  time  doubtful,  though.  I  am  now 
GoaTinced  that  my  doubts  were  not  well-grounded. 

In  the  principal  building,  the  room  is  still  shown  in  whick 
the  unfortunate  Atahuallpa  was  confined  for  the  space  of  nine 
months^  from  the  date  of  November,  1532  (14).    The  notice 
of  the  traveller  is  still  directed  to  the  wall,  on  which  he  naade 
a  mark  to  denote  to  what  height  he  would  fill  the  room,  with 
gold,  on  condition  of  his  being  set  free.     This  height  ia 
varioudy  described.    Xerez  in  the  Conquiita  d$l  Peru  (which. 
Barcia  has  preserved  to  us),  Hernando  Piaarro  in  his  letters, 
and  other  writers,  9II  give  difiR^rent  accounts  of  it.     The 
captive  monareh  said,  "  that  g(M  in  bars,  plates^  and  vessels 
should  be  piled  up  as  high  as  he  could  reach  with  his  hand." 
The  dimensions  of  the  room,  as  given  by  Xerez,.  are  equiva- 
lent to  23  feet  in  length  and  18  in  breadth.     Garcilaso  de 
la  Vega,  who  quitted  Peru  in  1560,  in  hk  twentieth  year, 
estimates  that  the  treasures  brought  from  the  temples  of  the 
Sun  in  Cuzco,  Huayks^  Huamachuco,  and  Paehacamac,  up 
to  the  £iital  29th  of  August,  1533,  the  day  of  the  Inca's 
death,  amounted  to  3,83^,000  ducados  de  oro  (15). 

In  the  chapel  of  the  town  jail,  which,  as  I  have  mentioned 
above,  is  erected  on  the  ruins  of  the  Inca  Palace,  a  stone,, 
stained,  as  it  is  alleged,  with  '^  indelible  spots  of  blood,''   is 
viewed  with  horror  by  the  credulous.     It  is  placed  in  front 
of  the  altar,  and  consists  of  an  extremdy  thin  slab,  about 
13  feet  in  length,  probably  a  portion  of  the  porphyry  or 
trachyte  of  the  vicinity.     To  make  an  accurate  examination 
of  this  stone,  by  chipping  a  piece  off,  would  not  be  permitted. 
The  three  or  four  spots,  said  to  be  blood  stains,  appear  in 
reality  to  be  nothing  but  hornblende  and  pyroxide  run  together  . 
in  the  fundamental  mass  of  the  rock.     Tli^  Licentiate  Fer* 
nando  Montesinos,  though  he  visited  Peru  scarcely  a  hundred 
years  after  the  taking  of  Caxamarca,  gave  currency  to  the 
fabulous  story  that  Atahuallpa  was  beheaded  in  prison,  and  that . 


traees  cf  blood  wc3?e  still  irBible  &&  a  stoafr  oa  wiaieli  the 
exeeutktti  bad  takeiE  place.  Tliere  afipears  bo  reasoa  ta 
qaeatioD;  the  faet,  smce  it  i»  borne  out  b^  the  testimony  of 
many  eye-witnesses,  that  the  Inca  willingly  tdlowed  himself 
to  be  bapti2e<£  by  his  cruel  and  faaiatical  perseenstor,  the 
Dominiean  monk,  Vicente  de  Yalverdie.  He  receiTed  the 
name  of  Juas  de  Atahnallpa,  and  submitted  to  the  erec- 
mony  of  bsptism  to  avoid  being  bvmt  aJiTe.  He  was  put 
to  death  by  strangulation  {el  garrQte\  and  has  exeeation  took, 
place  puMiely  in  the  open  air.  Another  traditkoi  relates  that 
a  chapel  was  ereeted  abore  the  stone  on  which  AtahuaUpa  was 
strangled,  and  that  the  remains  of  the  Inca  repose  beneath 
that  stone.  Si^posing  this  to  be  coireet,  tiise  alleged  spots  of 
blood  are  not  aceounted  for.  The  &ct  is,  however,  that  ther 
body  was  never  deposited  under  the  stone  in  qiaestion.  After 
the  performanGe  of  a  mass  fcnr  the  dead  and  other  solemn 
funeral  ceremonies,  at  whieh  the  brothers  Pizarro  were 
present  in  deep  mourning  (!),  the  body  was  conveyed  first  to 
the  cemetery  of  the  Convento  de  San  Franeiseo,  and  after- 
wards to  Quito,  Atahuallpa*s  larthplace.  This  removal  to 
Quito  was  in  compliance  with  the  wish  expressed  by  the 
Inca  prior  to  his  death.  His  personal  enemy,  the  crafty 
Iluminavi,  from  artful  political  motives,  eaused  the  body  to 
be  interred  in  Quito  with  great  solenmity.  Ruminavi 
(literally  the  stone-eye)  received  this  name  from  a  defect  in 
one  of  his  eyes,  occasioned  by  a  wart,  (In  the  Qnichua. 
language  rumz  signifies  stone,  and  navi  eye.) 

Descendants  of  the  Inca  still  dwell  in  Caxamarca,  amidst 
the  dreary  architectural  ruins  of  departed  splendour. 
These  descendants  are  the  family  of  the  Indian  Cacique, 
or,  as  he  is  called  in  the  Quiehua  language,  the  Curaca 
Astorpilca.  They  live  in  great  poverty,  but  neverthe- 
less contented  and  res^ned  to  their  hard  and  vnmerited  fate. 
Theirvdescent  from  Atahnallpa,  through  the  female  line,  has 
never  been  a  dcmbtM  question  in  Caxamarca ;  but  tvaces  of 
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beard  would  seem  to  indicate  some  admixture  of  Spanish 
blood.    Hoascar  and  Atahuallpa,  two  sons  of  the  great  Huayna 
Capac  (who  for  a  child  of  the  Sun  was  somewhat  disposed  to 
fi-e^thinkmg)  (16),  reigned  in  succession  before  the  invasion  of 
ihe  Spaniards.    Neither  of  these  two  princes  left  any  acknow- 
ledged male  heirs.      In  the  plains  of  Quipaypan,  Huascar 
was  made  prisoner  by  Atahuallpa,  by  whose  order  he  was 
shortly  after  secretly  put  to  death.      Atahuallpa  had  two 
other  brothers.     One  was  the  insignificant  youth  Toparca, 
who  in  the  autumn  of  1533  Pizarro  caused  to  be  crowned  as 
Inca;  and  the  other  was  the  enterprising  Manco  Capac,  who 
was  likewise  crowned,  but  who  afterwards  rebelled:  neither 
of  these  two  princes  left  any  known  male  issue.     Atahuallpa 
indeed  left  two  children;  one  a  son,  who  received  in  Christian 
baptism  the  name  of  Don  Francisco,  and  who  died  young; 
the  other  a  daughter.  Dona  Angelina,  who  became  the  mis- 
tress of  Francisco  Pizarro,  with  whom  she  led  a  wild  camp 
life.     Dona  Angelina  had  a  son  by  Pizarro,  and  to  this  grand- 
son of  the  slaughtered  monarch  the  Conqueror  was  fondly 
attached.     Besides  the  fetmily  of  AstorpUca,  with  whom  I 
became  acquainted  in  Caxamarca,  the  &milies  of  Carguaraioos 
and  Titu-Buscamayca  were,  at  the  time    I  visited  Peru, 
regarded  as  descendants  of  the  Inca  dynasty.     The  race  of 
Buscamayca  has  since  that  time  become  extinct. 

The  son  of  the  Cacique  Astorpilca,  an  interesting  and 
.  amiable  youth  of  seventeen,  conducted  us  over  the  ruins  of  the 
ancient  palace.  Though  living  in  the  utmost  poverty,  his 
imagination  was  filled  with  images  of  the  subterranean 
splendour  and  the  golden  treasures  which,  he  assured  us,  lay 
hidden  beneath  the  heaps  of  rubbish  over  which  we  were 
treading.  He  told  us  that  one  of  his  ancestors  once  blind- 
folded the  eyes  of  his  wife,  and  then,  through  many  intricate 
passages  cut  in  the  rock,  led  her  down  into  the  subterra- 
nean gardens  of  the  Inca.  There  the  lady  beheld,  skilfully 
imitated  in  the  purest  gold,  trees  laden  with  leaves  and 
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fruit,  with  birds  perched  on  their  branches.  Among  other 
things, '  she  saw  Atahuallpa^s  gold  sedan-chair  {una  de  lets 
andas)  which  had  been  so  long  searched  for  in  vain,  and 
which  is  alleged  to  have  sunk  in  the  basin  at  the  Baths  of 
Pultamarca.  The  husband  commanded  his  wife  not  to  touch 
any  of  these  enchanted  treasures,  reminding  her  that  the 
period  fixed  for  the  restoration  of  the  Inca  empire  had  not 
yet  arrived,  and  that  whosoever  should  touch  any  of  the 
treasures  would  perish  that  same  night.  These  golden 
dreams  and  fancies  of  the  youth  were  founded  on  recollections 
and  traditions  transmitted  from  remote  times.  Golden  gar- 
dens, such  as  those  alluded  to  {Jardines  6  huertai  de  oro),  have 
been  described  by  various  writers  who  allege  that  they  actually 
saw  them;  viz.,  by  Cieza  de  Leon,  Parmento,  Garcilaso,  and 
other  early  historians  of  the  Conquista.  They  are  said  to 
have  existed  beneath  the  Temple  of  the  Sun  at  Cuzco,  at 
Caxamarca,  and  in  the  lovely  valley  of  Yucay,  which  was  a 
favourite  seat  of  the  sovereign  family.  In  places  in  which 
the  golden  Huertas  were  not  under  ground,  but  in  the  open 
air,  living  plants  were  mingled  with  the  artificial  ones. 
Among  the  latter,  particular  mention  is  always  made  of  the 
high  shoots  of  maize  and  the  maize-cobs  (mazorcas)  as  having 
been  most  successfully  imitated. 

The  son  of  Astorpilca  assured  me  that  underground,  a  little 
to  the  right  of  the  spot  on  which  I  then  stood,  there  was  a 
large  Datura  tree,  or  Guanto,  in  full  flower,  exquisitely  made 
of  gold  wire  and  plates  of  gold,  and  that  its  branches  over- 
spread the  Inca's  chair.  The  morbid  faith  with  which  the 
youth  asserted  his  belief  in  this  fabulous  story,  made  a 
profound  and  melancholy  impression  on  me.  These  illusions 
are  cherished  among  the  people  here,  as  affording  them 
consolation  amidst  great  privation  and  earthly  suffering.  I 
said  to  the  lad,  "  Since  you  and  your  parents  so  firmly  believe 
in  the  existence  of  these  gardens,  do  you  not,  in  your  poverty, 
sometimes  feel  a  wish  to  dig  for  the  treasures  that  lie  so 
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near  yoa?"  The  young  Pemvian^s  answer  was  so  simple  and 
so  expressiTe  of  the  quiet  resignatiaii  peeuHar  to  the  abori- 
ginal inhabitants  of  the  eomitiy,  that  I  noted  it  down  in 
Spanish  in  my  Journal.  ^  Such  a  desire  {tal  anto^)"  -said 
he,  **  never  comes  to  us.  My  &ther  says  that  it  would  be 
sinful  {que  Jitese  pecado).  If  we  had  die  gfolden  branchee, 
with  all  their  golden  fruits,  our  white  neighbours  would  bate 
ns  and  injure  us.  We  have  a  little  field  and  good  wheat 
{huen  triffo)"  Few  of  my  readers  wiU  I  trust  be  displeased 
that  I  have  recalled  here  the  words  of  young  Astorpilca  and 
his  golden  dreams. 

An  idea  generally  spread  and  firmly  believed  among  the 
natives  is,  that  it  would  be  criminal  to  dig  ixp  and  take 
possession  of  treasures  which  may  have  belonged  to   the 
Incas,  and  that  such  a  proceeding  would  bring  misfortune  upon 
the  whole  Peruvian  race.    This  idea  is  closely  connected  with 
that  of  the  restoration  of  the  Inca  dynasty,  an  event  which 
is  still  expected,  and  which  in  the  sixteenth  and  seventeenth 
centuries  was  looked  forward  to  with  especial  confidence. 
Oppressed  nations  always  fondly  hope  for  the  day  of  their 
emancipation,  and  for  the  re-testablishment  of  "flieir  old  forms 
of  government.     The  flight  of  Manco  Inca,  the  brother  of 
Atahuallpa,  who  retreated  into  the  forests  of  Yilcapampa,  on 
the  declivity  of  the  Eastern  Cordillera;   and  the  abode  of 
-Sayri  Tapac  and  Inca  Tupac  Amaru  in  those  wildernesses, 
are  events  which  have  left  lasting  recollections  in  the  minds 
of  the  people.     It  is  believed  tiiat  descendants  of  the  de- 
throned d3niasty   settled  still  further  eastward   in  Guiana, 
between  the  rivers  Apurimac  and  Beni.     These  notions  were 
strengthened  by  l^e  mydi  of  el  Dorcido  and  the  golden  city  of 
Manoa,  which  popular  credulity  carried  from  the  west  and 
propagated  eastward.     Bo  greatly  was  the  imagination  of  Sir 
Walter  Raleigh  inflamed  by  these  dreams,  that  he  raised  an. 
expedition  in  the  hope   of  conquering   "the  imperial  and 
golden  city."     There  he  proposed  to  estaWsh  a  garrison  of 
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three  or  four  tlioueand  English,  and  to  levy  from  "  the  Em- 
peror of  Guiana,  a  descendant  of  Huayna  Capac,  and  who 
holds  his  Court  with  the  same  magnificence,  an  annual  tribute 
of  £300,000  sterling,  as  the  price  of  the  promised  restoration 
to  the  throne  in  Cuzco  and  Caxamarca."  Wherever  the 
Peruvian  Quichua  language  prevails,  traces  of  the  expected 
restoration  of  the  Inca  rule  (17)  exist  in  the  minds  of  many 
of  the  natives  possessing  any  knowledge  of  their  national 
history. 

We  remained  five  days  in  the  capital  of  the  Inca  Atahuallpa, 
which,  at  that  time,  numbered  only  7000  or  8000  inhabit- 
ants. Our  departure  was  delayed  by  the  necessity  of  obtain- 
ing a  great  number  of  mules  to  convey  our  collections,  and  of 
selecting  careful  guides  to  conduct  us  across  the  chain  of  the 
Andes  to  the  entrance  of  the  long  but  narrow  Peruvian  sandy 
desert  called  the  Desierto  de  Seckura,  Our  route  across  the 
Cordilleras  lay  from  north-east  to  south-west.  Having 
-passed  over  the  old  bed  of  the  lake,  on  the  pleasant  level 
height  of  Caxamarca,  we  ascended  an  .eminence  at  an  ele- 
vation of  scarcely  10,230  feet:  and  we  were  then  surprised 
by  the  sight  of  two  strangely-shaped  porphyritic  mounds 
called  the  Aroma  and  the  Cunturcaga.  The  latter  is  a 
-favourite  haunt  of  the  gigantic  vulture,  which  we  call  the 
Condor;  kacca,  in  the  Quichua  language,  signifying  the  rocks. 
The  porphyritic  heights  just  mentioned  are  in  the  form  of 
columns  having  five,  six,  or  seven  sides,  from  37  to  42 
feet  in  height,  and  some  of  them  are  crooked  and  bent 
as  if  in  joints.  Those  which  crown  the  Cerro  Aroma  are 
remarkably  picturesque.  The  peculiar  distribution  of  the 
columns,  which  are  ranged  in  rows  one  above  another, 
and  frequently  converging,  presents  the  appearance  of  a  two- 
storied  building,  roofed  by  a  dome  of  massive  rock,  which 

not  columnar.  These  erupted  masses  of  porphyry  and 
trachyte  are,  as  I  have  on  a  former  occasion  remarked,  cha- 
racteristic of  the  ndges  of  the  Andes,  to  which  they  impart  a 
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physiognomy  totally  different  from  that  of  the  Swiss  Alps, 
the  Pyrenees,  and  the  Siberian  Altai. 

fVom  Cunturcaga  and  Aroma  we  descended,  by  a  zigzag 
route,   a  steep  decliTity  of   6400    feet  into  the   cleft-like 
Talley  of  the  Magdalena,  the  lowest  part  of  which  is  4260 
feet  above  the  sea  level.     Here  there  is  an  Indian  Tillage 
consisting  of  a  few  miserable  huts,  surrounded  by  the  same 
species  of  cotton-trees  {Bombax  discolor),  which  we  first 
observed  on  the  banks  of  the  Amazon.     The  scanty  vege- 
tation of  the  valley  of  Magdalena  somewhat  resembles  that  of 
the  province  of  Jaen  de  Bracamoros,  but  we  missed,  with 
regret,  the  red  groves  of  Bougainvillsea.     Magdalena  is  one 
of  the  deepest  valleys  I  have  seen  in  the  chain  of  the  Andes. 
It  is  a  decided  cleft,  running  transversely  from,  east  to  west, 
and  bounded  on  each  side  by  the  Altos  of  Aroma  and  Guan- 
gamarca.      Here  recommences  the  same   quartz  formation 
which  was  so  ^long  enigmatical  to  me.     We  had  previously 
observed  it  in  the  Paramo  de  Yanaguanga,  between  Micni- 
pampa  and    Caxamarca,  at    an  elevation   of   11,722   feet, 
and  on  the  western  declivity  of  the  Cordillera  it  attains 
the  thickness  of  many  thousand  feet.      Since  Leopold   von 
Buch  has  proved  that  the  cretaceous  formation  is  widely  ex- 
tended, even  in  the  highest  chains  of  the  Andes,  and  on  both 
sides  of  the  isthmus  of  Panama,  it  may  be  concluded  that  the 
quartz  formation,  of  which  I  have  just  made  mention  (perhaps 
transformed  in  its  texture  by  the  action  of  volcanic  power), 
belongs  to  the  free  sandstone  intervening  between  the  inner 
chalk  and  the  gault  and  greensandi     From  the  genial  valley 
of  the  Magdalena  we  again  proceeded  westward,  and,   for 
the  space  of  two  hours  and  a  half,  we  ascended  a  steep  wall 
of  rock  5116  feet  high,  which  rises  opposite  to  the  porphyri- 
tic  groups  of  the  Alto  de  Aroma.     In  this  ascent  we  felt  the 
change  of  temperature  the  more  sensibly,  as  the  rocky  accli- 
vity was  frequently  overhung  with  cold  mist. 

After  having  travelled  for  eighteen  months  without  inter- 
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mission,  within  the  restricted  boundaries  of  the  interior  of  a 
mountainous  country,  we  felt  an  ardent  desire  to  enjoy  a  view 
of  the  open  sea,  a  desire  which  was  heightened  by  repeated 
disappointments.  Looking  from  the  summit  of  the  Tolcano 
of  Pichincha,  over  the  thick  forests  of  the  Provincia  de  las 
Esmeraldas,  no  sea  horizon  is  distinctly  discernible  owing  to 
the  great  distance  and  the  height  of  the  point  of  view.  It 
is  like  looking  down  from  a  balloon  into  empty  space;  the 
fancy  divines  objects  which  the  eye  cannot  distinguish. 
Afterwards,  when,  between  Loxa  and  Guancabamba,  we  ar- 
rived at  the  Paramo  de  Guamani  (where  there  are  many  ruins 
of  buildings  of  the  times  of  the  Incas),  our  mule-drivers  con- 
fidently assured  us  that,  beyond  the  plain,  on  the  other  side 
of  the  low  districts  of  Piura  and  Lambajeque,  we  should  have* 
a  view  of  the  sea.  But  a  thick  mist  overhimg  the  plain  and 
obscured  the  distant  coast.  We  beheld  only  variously-shaped 
masses  of  rock,  now  rising  like  islands  above  the  waving  sea  of 
mist,  and  now  vanishing.  It  was  a  view  similar  to  that  which 
we  had  from  the  Peak  of  Teneriffe.  We  experienced  a  similar 
disappointment  whilst  proceeding  through  the  Andes  Pass  of 
Guangamarca,  which  I  am  now  describing.  Whilst  we 
toiled  along  the  ridges  of  the  mighty  mountain,  with  ex- 
pectation on  the  stretch,  oiu:  guides,  who  were  not  very  well 
acquainted  with  the  way,  repeatedly  assured  us  that,  after 
proceeding  another  mile,  our  hopes  would  be  fulfilled.  The 
stratum  of  mist,  in  which  we  were  enveloped,  seemed  some- 
times to  disperse  for  a  moment,  but  whenever  that  happened^ 
our  view  was  bounded  by  intervening  heights. 

The  desire  which  we  feel  to  behold  certain  objects  is  not 
excited  solely  by  their  grandeur,  their  beauty,  or  their  im- 
portance. In  each  individual  this  desire  is  interwoven  with 
pleasing  impressions  of  youth,  with  early  predilections  for 
particular  pursuits,  with  the  inclination  for  travelling,  and  the 
love  of  an  active  life.  In  proportion  as  the  fulfilment  of  a 
wish  may  have  appeared  improbable,  its  realization  affords  the 
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greater  pleasure.    The  trayeller  enjoys,  in  anticipatioii,  the 
happy  moment  when  he  shall  first  behold  the  constellation  of 
the  Cross,  and  the  Magellanic  clouds  circling  over  the  South 
Pole ;  when  he  shall  come  in  sight  of  the  snow  of  the  Chini- 
borazo,  and  of  the  column  of  smoke  ascending  from  the  vol- 
cano of  Quito ;  when,  for  the  first  time,  he  shall  gaze  on  a 
grove  of  tree-ferns,  or  on  the  wide  expanse  of  the  Pacific 
Ocean.     The  days  on  which  such  wishes  are  fiilfilled  mark 
epochs  in  life,  and  create  imielible  impressions;  exciting  feel> 
ings  which  require  not  to  be  accounted  for  by  any  process  of 
reasoning.     The  longing  wish  I  felt  to  behold  the  Pacific  fi-om 
the  lofty  ridges  of  the  Andes  was  mingled  with  recollections 
of  the  interest  with  which,  as  a  boy,  I  had  dwelt  on  the  narra- 
tive  of  the  adventurous  expedition  of  Vasco  Nunez  de  Bal- 
boa (18).     That  happy  man,  whose  track  Pizarro  followed, 
was  the  first  to  behold,  from  the  heights  of  Quarequa,  on 
the  isthmus  of  Panama,  the  eastern  part  of  the  great ''  South 
Sea."     The  reedy  shores  of  the  Caspian,  viewed  firom  the 
point  whence  I  fibrst  beheld  them,  viz.,  from  the  Delta  formed 
by  the  mouths  of  the  Volga,  cannot  certainly  be  called  pic- 
turesque, yet  the  delight  I  felt  on  first  beholding  them,  was 
enhanced  by  the  recollection  that,  in  my  very  earliest  child- 
hood, I  had  been  taught  to  observe,  on  the  map,  the  form  of 
the  Asiatic  inland  sea.    The  impressions  aroused  within  us  in 
early  childhood,  or  excited  by  the  accidental  circumstances 
of  life  (19),  frequently,  in  after  years,  take  a  graver  direc- 
tion, and  become  stimulants  to  scientific  labours  and  great 
enterprises. 

Affcer  passing  over  many  undulations  of  groxmd,  on  the 
rugged  mountain  ridges,  we  at  length  reached  the  highest 
point  of  the  Alto  de  Ghiangamarca.  The  sky,  which  had  so 
long  been  obscured,  now  suddenly  brightened.  A  sharp  south- 
west breeze  dispersed  the  veil  of  mist;  and  the  dark  hLne 
canopy  of  heaven  was  seen  between  the  narrow  lines  of  the 
highest  feathery  ckxida.     The  whole  western  declivity  of  the 
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Cordillera  (adjacent  to  Chorillos  and  Cascas),  covered  with 
huge  blocks  of  quartz  13  or  15  feet  long;  and  the  plains  of 
Chala  and  Molinos,  as  far  as  the  sea  coast  near  Truzillo,  lay 
extended  before  oui*  eyes,  with  a  wonder&l  effect  of  apparent 
proximity.  We  now,  for  the  first  time,  commanded  a  vieW 
of  the  Pacific.  We  saw  it  distinctly;  reflecting  along  tlie  line 
of  the  coast  an  immense  mass  of  light,  and  rising  in  immea« 
surable  expanse  until  bounded  by  the  clearly-defined  horizon. 
The  delight  which  my  companions,  Bonpland  and  Carlos 
Montu&r,  shared  with  me  in  viewing  this  prospect,  caused  us 
to  forget  to  open  the  barometer  on  the  Alto  de  Guangamarca. 
According  to  a  calculation  which  we  made  at  a  place  some- 
what lower  down  (an  isolated  farm  called  the  Hatode  Guanga- 
marca), the  point  at  which  we  first  gained  a  view  of  the 
ocean,  must  have  been  at  no  greater  an  elevation  than  between 
9380  and  9600  feet. 

The  view  of  the  Pacific  was  solemnly  impressive  to  one, 
who,  like  myself,  was  greatly  indebted  for  ike  formation  of 
his  mind,  and  the  direction  given  to  his  tastes  and  aspirations, 
to  one  of  the  companions  of  Captain  Cook.  I  made  known 
the  general  outline  of  my  travelling  schemes  to  John  Forster, 
when  I  had  the  advantage  of  visiting  England  under  his 
guidance,  now  more  than  half  a  century  ago.  Forster^s  charming 
pictures  of  Otaheite  had  awakened  throughout  Northern  Europe 
a  deep  interest  (mingled  with  a  sort  of  romantic  longing),  in 
favour  of  the  islands  of  the  Pacific  Ocean.  At  that  period, 
when  but  few  Europeans  had  been  fortunate  enough  to  visit 
those  islands,  I  cherished  the  hope  of  seeing  them,  at  least  in 
part;  for  the  object  of  my  visit  to  Lima  was  twofold :  first,  to 
observe  the  transit  of  Mercury  over  the  solar  disc,  and 
secondly,  to  fulfil  a  promise  I  had  made  to  Captain  Baudin, 
on  my  departure  from  Paris.  This  promise  was  to  join  him 
in  the  circumnavigatory  voyage  which  he  was  to  undertake 
as  soon  as  the  French  Kepublic  could  furnish  the  necessary 
funds. 
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American  papers  circulated  in  the  Antilles  announced 
that  the  two  French  corvettes,  Le  Giographe  and  Le  Natu- 
raUsUy  were  to  sail  round  Cape  Horn,  and  to  touch  at 
Callao  de  Lima.  This  information,  which  I  received  when 
in  the  Havannah,  after  having  completed  my  Orinoco  journey, 
caused  me  to  relinquish  my  original  plan  of  proceeding 
through  Mexico  to  the  Philippines.  I  lost  no  time  in  engag- 
ing a  ship  to  convey  me  from  Cuha  to  Cartagena  de  Indias. 
But  Captain  Baudin's  expedition  took  quite  a  different  course 
from  that  which  had  been  expected  and  annoimced.  Instead 
of  proceeding  by  the  way  of  Cape  Horn,  as  had  been  intended 
at  the  time  when  it  was  agreed  that  Bonpland  and  I  shoidd 
join  it,  the  expedition  sailed  round  the  Cape  of  Good  Hope. 
One  of  the  objects  of  my  visit  to  Peru,  and  of  my  last  journey 
across  the  chain  of  the  Andes,  was  thus  thwarted;  but  I  had 
the  singular  good  fortune,  at  a  very  unfavourable  season  of 
the  year,  in  the  misty  regions  of  Lower  Peru,  to  enjoy  a  clear 
bright  day.  Id  Callao  I  observed  the  passage  of  Mercnry 
over  the  sun's  disc,  an  observation  of  some  importance  in 
aiding  the  accurate  determination  of  the  longitude  of  Lama 
(20),  and  of  the  south-western  part  of  the  new  continent. 
Thus,  amidst  the  serious  troubles  and  disappointments  of  life, 
there  may  often  be  found  a  grain  of  consolation. 


ILLUSTRA.TIONS  AND  ADDITIONS. 

(1)  p.  390 — "  On  the  Ridge  of  the  Andes  or  Antis,** 

The  Inca  Garcilaso,  who  was  well  acquainted  with  the 
native  language   of  his  country,   and  who  loved  to  trace 
etymologies,  invariably  calls  the  chain  of  the  Andes,  "  las 
Montafias  de  los  Antis."     He  states  positively  that  the  great 
mountain-chain,  eastward  of  Cuzco,  derives  its  name  from  the 
race  of  the  Antis  and  from  the  province  Anti,  which  was  situ- 
ated to  the  east  of  the  capital  of  the  Incas.     The  quaternary 
divisions  of  the  Peruvian  empire,  according  to  the  four  cardinal 
points,  reckoning  from  Cuzco,  did   not  derive  their   names 
from  the  very  circumstantial  words  (having  reference  to  the 
sun)  which  in  the  Quichua  language  signify  east,  west,  north, 
and  south   (intip   llucsinanpata,   intip   yaucunanpata,   intip 
chaututa  chayananpata,   intip  chaupunchau  chayananpata). 
Those   divisions  were  named  from  provinces  and  races  of 
people   (Provincias  llamadas  Anti,  Cunti,  Chincha  y  CoUa) 
situated  to  the  east,  west,  north,  and  south,  with  reference 
to  the  city  of  Cuzco,  which  was  the  centre  of  the  empire. 
The  four  divisions   of  the  Inca  theocracy  were  accordingly 
named  Antisuyu,  Cuntisuyu,  Chinchasuyu,  and  Collasuyu ;  the 
word  Suyu  signifying  strip  or  part.     Notwithstanding  the 
great  distance  between  them,  Quito  belonged  to  Chinchasuyu ; 
and  in  proportion  as  the  Incas,  by  their  religious  wars,  ex- 
tended their  faith,  their  language,  and  their  despotic  govern- 
ment, these  Suyus  acquired  greater  dimensions  and  became 
more  unequal  in  magnitude.     With  the  names  of  the  provinces 
was  thus  associated  an  indication  of  their  position ;  and  "  to 
name  those  provinces,"  observes  Garcilaso,  "  was  the  same  as 
to  say  to  the  east  or  to  the  west."    (Nombrar  aquellos  Partidos 
era  lo  mismo  que  decir  al  Oriente,  6  al  Poniente.)     The  snow- 
chain  of  the  Andes  was  regarded  as  an  eastern  chain.     "  La 
Provincia  Anti  da  nombra  a  las   Montanas  de  los  Antis. 
Llamaron  a  la  parte  del  Oriente  Antisuyu,  por  la  qual  tambien 
Uaman  Anti  a  toda  aquella  gran  Cordillera  de  Sierra  Nevada 
que  pasa  al  Oriente  del  Peru,  por  dar  a  entender,  que  est^  al 
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Oriente."     (Commentartos  Eeales,  p.  i.  pp.  47,  122.)*     Later 
writers  have  supposed  the  name  of  the  Andes  chain  to  be 
derived  from  the  word  Anta,  which,   in  the  Quichna    lan- 
guage,  signifies    copper.     That   metal  was  indeed   of    the 
highest    importance    to    a    people    who    for    their    edged- 
tools  or  cutting  instruments,  employed  not  iron,  but  a  sort 
of   copper  mixed  with  tin ;    but   still  the  name  of  copper 
moimtains  would  scarcely  have  been  extended  over  so  vast  a 
chain.     Professor  Buschmann  has  justly  observed,  that   the 
final  "  a  "  is  retained  in  the  word  anta  when  it  forms  part  of  a 
compound ;  and  Garcilaso  expressly  adduces  as  an  example 
anta,  copper,  and  antamarca,  province  of  copper.     Moreover 
in  the  ancient  language  of  the  Inca  empire  (the  Quichna), 
words  and  their  compoimds  are  so  simple  in  formation  that 
the  conversion  of  "a"  into  "»"  is  out  of  the  question;  so 
that  Anta,  copper,  and  Anti  or  Ante  (the  country  or   an 
inhabitant  of  the  Andes  or  the  mountain-chain  itself)  must  be 
regarded  as  words  totally  distinct  from  each  other.     In  dic- 
tionaiies   of  the  Quichua    language,   with    explanations    in 
Spanish,  the  word  Anti  or  Ante  has  the  following  interpreta- 
tions:   la   tierra    de    los   Andes; — el  Indio,   honibre   de    los 
Andes ; — la  Sierra  de  los  Andes,     The  original  signification 
or  derivation  of  the  word  is  buried  in  the  darkness  of  past 
ages.     Besides  Antisuyu,   some  other  compounds  of  which 
iUiti  or  Ante  forms  a  part,  are,  Anteruna  (the  native  inhabitant 
of  the  Andes),  Anteunccuy  or  Antionccoy  (the  sickness  of  the 
Andes;  mal  de  los  Andes pestifero.) 

(2)  p.  390—"  The  Countess  de  Chinckonr 

This  lady  was  the  wife  of  the  Viceroy  Don  Geronimo  Fer- 
nandez de  Cabrera,  Bobadilla  y  Mendoza,  Conde  de  Chinchon, 
who  governed  Peru  from  1629  to  1639.  The  cure  of  the 
Vice-Queen  took  place  in  the  year  1638.  A  tradition  which 
is  current  in  Spain,  but  which  I  have  frequently  heard  con- 
tradicted in  Loxa,  name&  Juan  Lopez  de  Canizares,  Corre- 
gidor  of  the  Cabildo  de  Loxa,  as  the  person  by  whom  the 

*  Trandatioti. — ''From  the  Province  Anti  the  Montafias  of  the  Antis 
received  their  name.  Antisuyu  signified  the  eastern  direction,  and  for 
that  reason  the  name  Anti  was  given  to  all  that  part  of  the  great  Cor- 
dillera of  Sierra  Nevada  which  runs  along  the  east  of  Peru,  to  denote 
that  it  was  situated  in  the  east."  (Cammentarios  Reaies,  pt.  i.  pp.  47, 
122.)—Ed. 
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Qtiina  (Cinclioiia)  bark  was  first  brought  to  Lima,  and  imi- 
versally  recommended  as  a  medicine.     In  Loxa,  I  have  heard 
it  affirmed  that  the  salutary  properties  of  the  tree  were  long 
previously,  though  not  genendly,  known  in  the  mountainous 
regions.     Immediately  after  my  return  to  Europe,  I  expressed 
doubts  whether  the  discovery  had  really  been  made  by  the 
natives  in  the  vicinity  of  Loxa,  for  the  Indians  in  the  neigh- 
bouring valleys,  where  intermittent  fevers  are  very  prevalent, 
have  an  aversion  to  the  Quina  bark.*     Hie  story  which  sets 
forth  that  the  natives  learned  the  virtues  of  the  Cinchona 
from  the  lions,  "  who  cure  themselves  of  intermittent  fever  by 
gnawing  the  bark  of  the  Quina  tree,"f  appears  to  be  merely 
a  monkish  fiction,  and  wholly  of  European  origin.     No  such 
disease  as  the  lion's  fever  is  known  in  the  New  Continent ; 
for  the  so-called  great  American  lion  {Felis  concolor)  and  the 
small  mountain  lion  (the  Puma^  whose  footmarks  I  have  seen 
on  the  snow)  are  never  tamed,  consequently  never  become 
the  subjects  of  observation.     Nor  are  the  various  species  of 
the  feline  race,  in  either  continent,  accustomed  to  gnaw  the 
bark  of  trees.     The  name  "  Countess's  Powder  "  {Pulvis  Comi- 
tissoe)  origina^d  in  the  circumstance  of  the  bark  having  been 
dealt  out  as  a  medicine  by  the  Countess  de  Chinchon.     But 
this  name  was  subsequently  metamorphosed  into  "  Cardinal's" 
or  "Jesuit's"  Powder,  because  Cardinal  de  Lugo,  Procurator- 
General  of  the  Order  of  the  Jesuits,  made  known  the  medicine, 
whilst  he  was  on  a  journey  through  France,  and  recommended 
it  the  more  urgently  to  Cardinal  Mazarin,  as  the  brethren  of 
the  Order  were  beginning  to  carry  on  a  profitable  trade  in 
the  South  American  Quina  bark,  which  they  contrived  to 
obtain  through  their  missionaries.     It  is  'scarcely  necessary  to 
mention  that  Protestant  physicians  suffered  themselves  some- 
times to  be  influenced  by  religious  intolerance  and  hatred  of 
the  Jesuits,  in  the   long  controversy   that  was  maintained, 
respecting  the  good  or  evil  effects  of  the  fever  bark. 

(3)  p.  S9S—'' Aposentos  de  Mulah:' 
The  Aposentos  are  dwellings  or  inns.     They  are  called  in 

*  See  my  Treatise  on  the  Quina  Woods,  inserted  in  the  Magazin 
der  OeseUschafi  naturforschender  Freunde  zu  Berlin,  Jdhrg.  i.  1807, 
B.  59. 

+  Histoire  de  VAcad.  des  Sciences,  annie  1738.    Paris,  1740,  p.  233. 
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th3  Quichua  language  Tamptt,  whence  the  Spanish  term 
Tamho  (an  inn).  On  the  subject  of  these  Aposentos  see 
Ciena's  Chronica  del  Peru  (cap.  41  ed.  de  1544,  p.  108),  and 
my  Vues  des  CordiUeres  (PI.  xxiv). 

(4)  p.  394—"  The  fortress  of  the  Canard 

This  fortress  is  situated  near  Turche,  and  at  an  elevation  of 
about  10,640  feet.*  Not  far  distant  from  the  Fortaleza  del 
Canar  is  situated  the  celebrated  ravine  of  the  sun,  called  the 
Inti-Guaycu  (in  the  Quichua  language  huaycco).  In  this  ravine 
there  are  some  rocks  on  which  the  natives  imagine  they  see 
the  image  of  the  sun,  and  a  bench  called  the  Inga-Chungana 
(Incachuncana),  the  Inca's  play.  I  made  drawings  of  both. 
(  Vues  des  Cord.,  pi.  xviii.  et  xix.) 

(5)  p.  394 — "  Catisetoays  covered  with  cemented  graveV^ 

See  Velasco's  Historia  de  Quito,  1844,  (t.  i.  p.  126 — 
128),  and  Prescott's  History  of  the  Conquest  of  Peru,  (vol.  i. 
p.  157.) 

(6)  p.  395—"  Flights  of  Steps r 

See  Pedro  Sancho  in  Hamusio,  vol.  iii.  fol.  404,  and  the 
Extracts  from  Manuscript  Letters  of  Hernando  Pizarro,  of 
which  Mr.  Prescott,  the  great  historical  writer,  now  at 
Boston,  has  so  advantageously  availed  himself  (vol.  i.  p.  444). 
*'E1  camino  de  las  sierras  es  cosa  de  ver,  porque  en  verdad  en 
tierra  tan  fragosa  en  la  cristiandad  no  se  han  visto  tan  her- 
mosos  caminos,  toda  la  mayor  parte  de  calzada."f 

(7)  p.  396 — "  Greeks,  Romans,  8fc.,  present  examples  of  these 

contracts  y 

"  The  Greeks,"  says  Strabo,  (lib.  v.  p.  235,  Casaub,)  "  in 
building  their  cities  sought  to  produce  a  happy  result  by 
aiming  at  the  union  of  beauty  and  solidity ;  but,  on  the  other 
hand,  the  Romans  directed  particular  attention  to  objects 
which  the  Greeks  neglected ;  paving  the  streets  with  stone, 

*  I  have  given  a  drawing  of  it  in  the  Vues  des  CordiU^res,  pi.  xvii. ; 
see  also  Cie^a,  cap.  44,  P.  i.  p.  120. 

+  Translation. — "The  road  of  the  Sierras  is  "wonderful  to  heboid;  for 
truly,  throughout  all  Christendom^  there  are  not  to  be  seen  such  beau- 
t  iful  roads  on  such  rugged  ground^  and,  for  the  most  part  they  are  pared." 
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building  aqueducts  to  provide  a  plentiful  supply  of  water,  and 
constructing  drainage  for  carrying  all  the  uncleanliness  of  the 
city  into  the  Tiber.  They  likewise  paved  all  the  roads  in 
the  country,  so  that  the  merchandize  brought  by  trading 
vessels  might  be  conveniently  transported  from  place  to 
place." 

(8)  p.  397 — "  Nemterequeteha,  the  messenger  of  God,^* 

Civilization  in  Mexico  (the  Aztec  country  of  Anahuac),  and 
in  that  country  which,  in  the  Peruvian  theocracy,  was  called 
the  Empire  of  the  Sun,  has  so  rivetted  the  attention  of 
Europe,  that  a  third  point  of  dawning  civilization,  the  moun- 
tainous regions  of  New  Granada,  was  long  totally  lost  sight 
of.  I  have  already  treated  this  subject  in  some  detail.* 
The  government  of  the  Muyscas  of  New  Granada  bore 
some  resemblance  to  the  constitution  of  Japan:  the  tem- 
poral ruler  corresponded  with  the  Cubo  or  Seogun  at 
Jeddo,  and  the  spiritual  ruler  was  like  the  sacred  Dairi 
at  Meaco.  The  table-land  of  Bogota  was  called  by  the 
natives  of  the  country  Bacata,  i,  e.,  the  utmost  limit 
of  the  cultivated  plains  considered  with  reference  to  the 
mountain  wall.  When  Gonzalo  Ximenez  de  Quesada 
advanced  thither  he  found  the  country  ruled  by  three  powers, 
whose  relative  subordination  one  to  another  is  not  now  clearly 
understood.  The  spiritual  chief  was  the  electoral  high  priest 
of  Iraca  or  Sogamoso  (Sugamuxi,  the  place  at  which 
Nemterequeteba  is  said  to  have  disappeared),  the  temporal 
princes  were  the  Zake  (Zaque  of  Hunsa  or  Tunja),  and  the 
Zipa  of  Funza.  The  last-named  prince  seems  to  have  been, 
in  the  feudal  constitution,  originally  subordinate  to  the  Zake. 

The  Muyscas  had  a  regular  system  of  computing  time,  with 
intercalation  for  the  amendment  of  the  lunar  year.  For  money 
they  made  use  of  small  circular  gold  plates,  cast,  and  all 
equal  in  diameter,  (a  circumstance  worthy  of  remark,  as  traces 
of  coinage  even  among  the  ancient  and  highly  civilized  Egyp- 
tians have  hitherto  been  sought  in  vain).  Their  temples  of 
the  Sun  were  built  with  stone  columns,  some  vestiges  of 
which  have  recently  been  discovered  in  Leiva.f    The  race  of 

*  See  Vues  des  CordiU^es  et  Monumens  dee  peuples  indigenes  de 
VAmirique,  ed.  in  8vo.  t.  ii.  pp.  220 — 267. 
f  Joaquin  Acosta,  Compendio  historico  del  Descubrimiento  de  la 
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the  Mvytcsm  should  properly  be  distingmshed  bj  the  deno> 
mkiatioiL  Chibchas;  for  May  sea,  in  the  Chibcba  language, 
merely  signifies  men  or  people.  The  origin  and  the  elementi 
of  civOization^  introduced  among  the  Muyseas,  were  attributed 
to  two  mythical  beings,  Bochica  and  Nemterequeteba,  who 
are  frequently  confounded  one  with  another:  Bochica  was 
the  most  mythical  of  the  two ;  having  been  in  some  degree 
regarded  as  divine  and  even  equal  to  the  Sun.  His  fair  com- 
panion Chia  or  Huythaca  occasioned,  through  her  magical  art, 
the  submersion  of  the  beautiful  valley  of  B<^ota,  and  for 
that  reason  she  was  banished  from  the  eartli  by  Bochica,  and 
made  to  revolve  round  it  as  the  moon.  Bochica  struck  the 
rocks  of  Tequendama,  and  thereby  opened  a  passage  through 
which  the  waters  flowed  off,  in  the  neighbourhood  of  the 
Giants'  Field  (Campo  de  Gigantes),  where,  at  the  elevation  of 
8792  feet  above  the  level  of  the  sea,  the  bones  of  elephant-like 
Mastodons  have  been  discovered.  It  is  stated  by  Captain  Coch- 
rane,* and  by  Mr.  John  Banking,!  that  animals  like  the 
Mastodon  still  live  in  the  Andes,  and  that  they  cast  their 
teeth.  Nemterequeteba,  sumamed  Chinzapogua,  (el  enviade 
de  Dws,  the  envoy  of  God,)  was  regarded  as  a  human  being. 
He  is  represented  as  a  bearded  man,  who  came  from  the 
East,  from  Pasca,  and  who  disappeared  at  Sogamoso.  The 
foundation  of  the  sanctuary  of  Iraca  is  sometimes  ascribed  to 
Nemterequeteba  and  sometimes  to  Bochica.  The  latter,  it 
would  appear,  also  bore  the  name  of  Nemterequeteba,  and, 
therefore,  that  the  one  should  have  been  confounded  with  the 
other,  on  such  imhistoric  groimd,  is  a  circumstance  easily 
accounted  for. 

My  old  Mend  Colonel  Acosta,  in  his  admirable  work  en- 
titled Compendio  de  la  Historia  de  la  Nueva  Granada^  endea- 
vours to  show,  through  the  evidence  of  the  Quichua  language, 
that  New  Granada  is  the  native  land  of  the  potato  plant.  In 
the  Compendio  (p.  185),  he  observes,  "that  as  the  potato 
(Solafium  tuberosum)  is  known  in  Usm^  by  the  indigenous 
name  Yomi^  and  not  by  the  Peruvian  name,  and  as  it  was 
found  by  Quesada,   cultivated  in  the  province  of  Velez  in 

Nueva  Granada,  1848,  pp.  188,  196,  206,  and  208;  Bulletin  de  la 
SociStSde  OSographie  de  Paris,  1847,  p.  114. 

*  Journal  ^  a  Residence  in  Columbia,  1825,  vol.  ii.  p.  390. 

t  Hietorical  Researches  on  the  Conquest  qfPeru,  1827>  p.  897. 
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1537,  a  period  when  its  introduetion  from  Chile,  Pern,  and 
Quito  must  have  been  improbable,  the  plant  may  be  regarded 
as  indigenous  to  New  Granada."  It  must,  however,  be  borne 
in  mind  that  the  Peruvians  had  invaded  Quito,  and  made 
themselves  completely  masters  of  it  before  1525,  in  which 
year  the  death  of  the  Inca  Huayna  Capac  occurred.  Indeed, 
the  southern  provinces  of  Quito  fell  under  the  dominion 
of  Tupac  Inca  Yupanqui  at  the  close  of  the  fifteenth 
century.*  The  history  of  the  first  introduction  of  the  potato 
into  Europe  is,  imfortunately,  involved  in  much  obscurily,  but 
the  merit  of  the  introduction  is  still  very  genei'ally  supposed 
to  be  due  to  Sir  John  Hawkins,  who  is  said  to  have  brought 
the  plant  from  Santa  Fe  in  the  year  1563  or  1565.  But 
a  fact,  which  appeal's  to  be  better  authenticated,  is,  that 
the  first  potatoes  grown  in  Europe  were  those  planted  by 
Sir  Walter  Haleigh  on  his  estate  at  Youghal  in  Ireland, 
from'  whence  they  were  conveyed  to  Lancashire.  The 
Banana-tree  {3fusa),  which,  since  the  arrival  of  the  Spa- 
niards, has  been  cultivated  in  all  the  warmer  parts  of 
New  Granada,  is  believed,  by  Colonel  Acosta  (p.  205),  to 
have  been  known  only  in  Choco  before  the  Conquista.  The 
name  Cundinamarca,>ich  by  affected  erudition  was  applied 
to  the  young  republic  of  New  Granada  in  the  year  1811,  a 
name  suggestive  of  golden  dreams  (suenos  dorados),  would 
properly  be  Cundirumarca,  not  Cunturmarca.f  Luis  Daza, 
who  accompanied  the  small  invading  army  commanded 
by  the  Conquistador  Sebastian  de  Belalcazar,  who  advanced 
from  the  south,  mentions  having  heard  of  a  distant  country, 
rich  in  gold,  and  inhabited  by  the  race  of  the  Chicas.  This 
coimtry,  Daza  states,  was  called  Cundirumarca,  and  its  prince 
solicited  auxiliary  troops  from  Atahuallpa  in  Caxamarca. 
The  Chichas  have  been  confounded  with  the  Chibchas  or 
Muyscas  of  New  Granada;  and  by  a  similar  mistake  the  name 
of  the  unknown  more  southerly  region  has  been  transferred 
to  this  country. 

(9)  p.  400— '' Fall  of  the  Bio  de  Chamaya:' 

See  my  Recueil  des  Observ.  Astron.,  vol.  i.  p.  304;  Nivelle* 
ment  Barometrique,  No.  236-242.     I  made  a  drawing  of  the 

*  Prescott's  Conquest  of  Peru,  vol.  i.  p.  832. 

t  See  Garcilaso^  lib.  viiL  cap.  2;  also  Joaquin  Acosta,  p.  1B9. 
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swimming  courier,  representing  him  in  the  act  of  iraiding 
round  his  head  the  handkerchief  containing  the  letters.  See 
Vues  des  CordUUreSy  pi.  xxxi. 

(10)  p.  401— "-4  point  of  some  importance  to  the  geography  oj 
South  America^  on  account  of  an  old  observation  of  La 
Condamine,^* 

My  object  was  to  connect  chronometrically,  Tomependa, 
(the  starting-point  of  La  Condamine's  journey)  and  other 
places  on  the  Amazon  river,  geographically  determined  by 
him,  with  the  town  of  Quito.  La  Condamine  was  in  Tome- 
penda  in  June,  1 743 ;  consequently,  59  years  before  I  visited 
that  place,  which  I  found,  after  astronomical  observations  made 
during  three  consecutive  nights,  to  be  situated  in  south  lat. 
6<»  31'  28",  and  west  long.  78®  34'  55^'),  By  my  observations, 
and  a  laborious  recalculation  of  all  those  previously  made,  Olt- 
manns  has  shewn  that  until  the  time  of  my  return  to  France 
the  longitude  of  Quito  had  been  erroneously  determined,  and 
that  the  error  made  a  difference  of  full  50^  arc-minutes.* 
Jupiter*B  satellites,  lunar  distances,  and  occultations  afibrd  a 
satisfactory  accordance,  and  all  the  elements  of  the  calculatioii 
are  before  the  public.  The  too  easterly  longitude  which  had 
been  determined  for  Quito  was,  by  La  Condamine,  carried  to 
Cuenca  and  the  Amazon  river.  "  Je  fis,''  says  La  Condamine, 
^'  mon  premier  essai  de  navigation  sur  un  radcau  (balsa)  en 
descendant  la  riviere  de  Chinchipe  jusqu'a  Tomependa.  H 
fallut  me  contenter  d*en  determiner  la  latitude  et  de  eonolure 
la  longitude  par  les  routes.  J'y  fis  mon  testament  politique 
en  redigeant  Textrait  de  mes  observations  les  phis   impor- 

tantes."! 

(11)  p.  403 — "  At  the  elevation  of  nearly  12,S00  feet  above  the 

sea,  we  found  marine  fossils. ^^ 

See  my  JEssai  giognostique  sur  le  Gisement  des  Hoches, 
1823,  p.  236;  and  for  the  first  zoological  determination  of 
the  fossils  contained  in  the  cretaceous  formation  of  the 
Andes  chain,  see  Leopold  de  Buch,  Petrifications  recueillies  eti 
Am6rique  par  Alex,  de  Humboldt  et  Charles  Degenhardt, 
1839  (in  fol.),  pp.  2,  3,  5,  7,  9,  11,  18,  22.      Pentland  found 

*  See  Humboldt,  Becueil  des  Ohserv,  Astron.  vol.  11.  pp.  809 — 359. 
t  J<mmal  du  Voyage  fait  d,  VEgwxteur,  1751^  p.  186. 
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fossil  shells  of  the  Silurian  formation  in  Bolivia,  and  on  the 
Nevado  of  Antakana  at  the  elevation  of  17,480  feet.  (See 
]Mary  Somerville's  Physical  Geography,  1849,  vol.  i.  p.  185.) 

(12)  p.  407 — "  The  point  at  which  the  Andes-chain  is  intersected 

by  the  magnetic  equator,''^ 

See  my  Relation  Hist,  du  Voyage  aux  Regions  JSquinoxiales^ 
±.  iii.  p.  622 ;  and  Cosmos,  vol.  i.  pp.  191,  432 ;  where,  through 
errors  of  the  press,  the  longitude  is  in  one  place  marked 
48°  40',  and  ia  another  80°  40',  whereas  it  ought  to  be 
80°  54'. 

(13)  p.  409—**  Tedious  court  ceremonies.^* 

Conformably  with  an  ancient  ceremonial,  Atahuallpa  spat, 
not  on  the  groimd,  but  into  the  hand  of  a  distinguished  lady 
of  the  Court  circle.  "This  was  done,"  observes  Garcilaso, 
"  by  reason  of  his  majesty."  "  El  Inca  nunca  escupia  en  el 
suelo,  sino  en  la  mano  de  una  Senora  mui  principal,  por 
Magestad."     (Garcilaso,  Comment.  Eeales,  p.  ii.  p.  46.) 

(14)  p.  410 — ^**  Captivity  of  Atahuallpa.** 

The  captive  Inca  was,  at  his  own  desire,  a  short  time  before 
he  was  put  to  death,  conducted  into  the  open  air,  for  the 
purpose  of  seeing  a  large  comet,  described  to  have  been  of  a 
greenish  black  hue,  and  nearly  as  thick  as  a  man's  body; 
("wna  cometa  verdinegra,  pocd  menos  gruesa  que  el  cuerpo 
de  un  hombre"  Garcilaso,  p.  ii.  p.  44).  This  comet,  which 
Atahuallpa  saw  shortly  before  his  death,  (therefore,  in  July 
or  August,  1533),  he  supposed  to  be  the  same  comet  of  evil 
omen,  which  had  appeared  at  the  death  of  his  father  Huayna 
Capac,  and  was  certainly  identical  with  that  observed  by 
Appian.*  The  comet  was  seen  by  Appian,  on  the  21st  of 
July,  standing  high  in  the  north,  near  the  constellation  of 
Perseus ;  and  it  appeared  like  a  sword  held  by  Perseus,  in  his 
right  hand.f     The  year  in  which  the  Inca  Huayna   Capac 

*  Pingr6,  Comitographie,  t.  i.  p.  496 ;  and  Qalle's  Verzeichniss  alter 
hiaher  herechneten  Cometenhahnen,  in  Olbers'  Easiest  method  of  calcu- 
lating the  course  of  a  Comet,  1847,  p.  206. 

t  Madler's  Astronomie,  1846,  p.  807;  also  Schnurrer^B  Chronik  der 
Sewhen  in  Verbindung  mit  gleichzeitigen  JErscheinungen"  1825, 
part  ii.  p.  82.        . 
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died,  is  oonsidered  by  ^bertson  not  to  be  satisfactorily  deter- 
mined; bnt  the  investigations  of  Balboa  and  Velasco  ahew, 
that  the  event  mnst  have  occurred  about  the  end  of  1525. 
The  statements  of  Hevelius  {Comitographie^  p.  844),  and  of 
Pingre  (vol.  i.  p.  485),  obtain  additional  confirmation  irom 
the  testimony  of  Garcilaso,  (p.  i.  p.  321,)  and  the  traditions 
preserved  among  the  Amautas  (*'que  son  los  filosofos  de 
aqueUa  republica").  I  may  here  add  the  remark,  that  Oviedo 
is  certainly  incorrect  in  stating  in  the  yet  unpublished  con- 
tinuation of  his  **  Historia  de  las  Indieu,^^  that  the  name  of 
the  Inca  was  not  Atahuallpa,  but  Atabaliva.  See  Prescott's 
Conquest  of  Peru,  vol.  i.  p.  498. 

(15)  p.  410— '' Ducados  de  Oro;'  (3,838,000  golden  ducats,) 

The  sum  mentioned  in  the  text  is  that  stated  by  Grarcilaso 
de  la  Vega.*  On  this  subject,  however.  Padre  Bkus  Valera 
and  Gomera  give  different  accounts.f  Moreover,  it  is  difficult 
to  ascertain  the  precise  value  of  the  Ducado  Castellano  or 
Peso  de  Oro.^  Ilie  intelligent  historian,  Prescott,  has  had 
the  opportunity  of  consulting  a  manuscript,  bearing  the 
promising  title  of  "Acta  de  Reparticion  del  Hescate  de 
AtahuaUpa,''  (Act  of  assessmeiit  for  the  ransom  of  Atahuallpa). 
The  Peruvian  booty  shared  by  the  brothers  Pizarro  and 
by  Almagro,  appears  to  be  too  highly  estimated  by  Prescott, 
who  says  it  amounted  to  3,500,000^.  sterling,  but  tibe  ransom 
money,  the  treasures  of  the  different  temples  of  the  Sun,  and 
of  the  Huertas  de  Oro,  were  all  included  in  that  amount.  § 

(16)  p.  412 — "  The  great  Huayna  Capac,  who,  for  a  Ohild  oj 
the  Sun,  was  somewhat  disposed  to  free-thinking?^ 

The  nightly  disappearance  of  the  sun  excited,  in  the  nund 
of  the  Inca,  many  philosophic  doubts  respecting  the  govern* 
ment  of  the  world  by  that  luminary.  Among  the  Inca's  re- 
marks on  this  subject,  as  recorded  by  Padre  Bias  Valera,  ai« 
the  following: — ''  Many  maintain  that  the  sun  lives  and  is  the 

*  Cwwmmiarios  reaiesde  las  IneoA,  parte  IL  1722,  pp.  27,  51. 

f  Historia  de  las  Indias,  1588,  p.  67.  See  my  Ussai  Poliiique  jMr 
la  NouveUe  Espagnet  ed.  2,  t.  iii.  p.  424. 

%  See  the  Essai  politique,  t.  iii.  p.  871,  377;  and  also  Joaquin 
AeoBta's  JDeseubrimiento  dela  Nueoa  Grauada,  1848,  p.  14. 

§  Prescott's  Conquest  of  Peru,  voL  i.  pp.  464--477. 
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creator   and  maker  of  all  things   (el  hacedor  de   todaa  las 
cosas) ;  but  whosoever  desires  to  do  a  thing  completely  must 
continue  at  his  task  without  intermission.     Now  many  things 
are  done  when  the  sun  is  absent,  therefore,  he  cannot  be  the 
creator  of  all.     It  may  also  be  doubted  whether  the  sun  be 
really  living,  for,  though  always  moving  round  in  a  circle,  he  is 
never  weary  {no  se  cansa).     If  the  sun  were  a  living  thing  he 
would,  like  ourselves,  become  weary ;  and  if  he  were  free,  he 
-would,  doubtless,  sometimes  move  into  parts  of  the  heavens 
in  which  we  never  see  him.     The  sun  is  like  an  ox  bound  by 
a  rope,  being  obliged  always  to  move  in  the  same  circle  {como 
una  Res  atada  que  siempre  hace  un  mismo  cerco),  or  like  an 
arrow  which  can  only  go  where  it  is  sent,  and  not  where  it 
may  itself  wish  to  go."     (Garcilaso,  Comment,  Reales,  p.  i. 
lib.  viii.  cap.  8,  p.  276.)     The  Inca's  simple  comparison  of 
the  circling  movement  of  a  heavenly  body  to  that  of  an  ox 
fastened  by  a  rope  is  very  curious,  owing  to  a  circumstance 
which  may  be  explained  here.     Huayna  Capac  died  at  Quito 
in  1525  (seven  years  prior  to  the  invasion  of  the  Spaniards), 
and  his  empire  was  divided  between  Huascar  and  Atahuallpa. 
Now,  in  the  native  language  of  Peru,  the  name  Huascar  sig- 
nifies rope,  and  Atahuallpa  means  a  cock  or  a  fowl.     Instead 
of  res  Huayna  Capac  probably  used  the  word  signifying,  in  his 
native  language,  animal  generally;  but,  even  in  Spanish,  the 
word  res  is  not  applied  exclusively  to  oxen,  but  is  employed 
to  denote  cattle  of  all  kinds.     How  far  the  Padre,  with  the 
view  of  weaning  the  natives  from  the  dynastic  service  of  the 
Inca,  may  have  mingled  passages  from  his  own  sermons  with 
the  heresies  of  the  Inca,  we  need  not  here  inquire.     That  it 
was  deemed  very  important  to  keep  these  doubts  from  the 
knowledge  of  the  lower  classes  of  the  people  is  evident,  from 
the   very  conservative  policy  and  the  state  maxims  of  the 
Inca  Roca,  the  conqueror  "of  the  province  of  Charcas.     This 
Inca  founded  schools  exclusively  for  the  higher  classes,  and, 
under  heavy  penalties,  prohibited  instruction  being  given  to 
the  common  people,  lest  it  should  render  them  presumptu- 
ous, and  cause  them  to  disturb  the  State.     (No  es  licito  que 
ensenen  k  los  hijos  de  los  Plebeios  las  Ciencias,  porque  la 
gente  baja  no  se  eleve  y  ensobervezca  y  menoscabe  la  Repub- 
Kca;  Garcilaso,  p.  i.  p.  2?6.)     Thus  the  theocracy  of  the  Incas 
may  be  said  to  have  resembled  the  Slave  States  in  the  free 
land  of  the  North  American  Union. 
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(17)  p.  Alb— '' Expected  restoration  of  the  Inca  rule." 

I  have  treated  this  subject  at  length  in  another  work. 
Sir  Walter  Raleigh  bad  beard  of  an  old  prophecy  current  in 
Peru,  which  foretold  *'  that  firom  Inglaterra  those  Ingas  shoulde 
be  agaiae  in  time  to  come  restored  and  deliuered  from,  the 
seruitude  of  the  said  conquerors.  I  am  resolued  that  if  there 
were  but  a  smaU  army  sifoote  in  Guiana  marching^  towards 
Manoa,  the  chiefe  citie  of  Inga,  he  would  yield  her  Majesty 
by  composition,  so  many  hundred  thousand  pounds  yearely,  as 
should  both  defend  all  enemies  abroad  and  defray  all  expenses 
at  home,  and  that  he  woulde  besides  pay  a  garrison  of  3OO0 
or  4000  soldiers  yery  royally  to  defend  him  against  other  j 
nations.  The  Inca  will  be  brought  to  tribute  with  great  glad- 
nes."  A  restoration  project,  which  promised  to  be  highly 
satLsiactory  to  both  parties,  but,  unfortunately  for  the  success 
of  the  scheme,  the  dynasty  which  was  to  be  restored  and  which 
was  to  pay  for  the  restoration  was  wanting. 

(18)   p.  418—"  77ie  adventurotts  expedition  of  Vasco  Nunn 

de  Balboa,''* 

I  haye,  in  another  work,  mentioned  the  fact  that  Columbus, 
long  before  his  death,  fuU  ten  years  prior  to  Balboa's  expedi- 
tion, was  aware  of  the  existence  of  the  South  Sea,  and  its  near 
proximity  to  the  eastern  coast  of  Veragua.*  Columbus  was  led 
to  the  knowledge  of  this  fact,  not  by  theoretical  speculations  on 
the  configuration  of  Eastern  Asia,  but  by  positive  and  local  jv- 
formation  obtained  from  the  inhabitants  themselves,  information 
which  he  collected  on  his  fourth  voyage  (11th  May,  1502,  to 
the  7th  November,  1 504).  This  fourth  voyage  led  the  Admiral 
from  the  coast. of  Honduras  to  the  Puerto  de  Mosquitos,  and 
even  as  far  as  the  western  extremity  of  the  Isthmus  of  Panama. 
The  natives  reported  (and  Columbus  commented  on  their  re* 
ports  in  the  Carta  rarissima  of  the  7th  of  July,  1503),  '^  that  not 
far  from  the  Rio  de  Belen,  the  other  sea  (the  South  Sea),  turns 

•  Relation  hist,,  t.  ill.  pp.  708,  705,  718. 

t  Raleigh,  The  Discovery  of  (he  large,  rich,  and  heauHfuL  Empire 
qf  Ouiana,  performed  in  1595.  Edition  published  by  Sir  Bobert 
Schombnrgk,  1848,  pp.  119  and  137. 

t  Examen  critique  de  Vhistoire  de  la  Qiographie  du  Nouveau 
Continent  et  dee progr^  de  VAetronomie  naviique  aux  15nte  et  IQme 
eiidee,  t.  i.  p.  849. 


IIiI.XTSTaA.TIONS   (18).      CALIFOBJN^IA.  433 

(boxa)  to  the  mouths  of  the  Ganges ;  so  that  the  countries  of 
the  Aurea  («.c.,  the  Chersonesus  Aurea  of  Ptolemy)  are 
situated,  in  relation  to  the  eastern  shores  of  Veragua,  as  Tor- 
tosa  (at  the  mouth  of  the  Ebro)  is  in  relation  to  Fuentarabia 
(on  the  Bidassoa)  in  Biscay,  or  as  Venice  in  respect  to  Pisa." 
Cut,  although  Balboa  first  saw  the  South  Sea  from  the  heights 
of  the  Sierra  de  Quarequa,  on  the  25th  of  September,*  it  was 
several  days  later  before  Alonzo  Martin  de  Don  Benito^  who 
liad  discovered  a  passage  from  the  mountains  of  Quarequa  to 
the  gulf  of  San  Miguel,  embarked  on  the  South  Sea  in  a 
canoe.f 

The  recent  acquisition  of  the  western  coast  of  the  New  Con- 
tinent by  the  United  States  of  North  America,  and  the  fame 
of  the  golden  treasures  of  New  (now  called  Upper)  California, 
have  rendered  the  question  of  forming  a  direct  communication 
between  the  shores  of  the  Atlantic  and  the  western  regions, 
by  the  isthmus  of  Panama,  more  urgent  than  ever.  I,  there- 
fore, consider  it  my  duty  here  once  more  to  direct  attention 
to  the  fact,  that  the  shortest  route  to  the  shores  of  the 
Pacific,  as  pointed  out  by  the  natives  to  Alonzo  Martin 
de  Don  Benito,  is  in  the  eastern  part  of  the  Isthmus,  and 
led  to  the  Golfo  de  San  Miguel.  We  know  that  ColumbusJ 
sought  for  a  narrow  pass  (estrecho  de  tierra  firme) ;  and  in 
the  oflScial  documents  extant,  of  the  dates  of  1505,  1507,  and 
especially  in  that  of  1514,  mention  is  made  of  the  sought-for 
opening  (abertura),  and  of  the  pass  (passo),  which,  in  this 
district,  should  lead  directly  to  the  "Indian  Land  of 
Spices."  A  channel  of  communication  between  the  Atlan- 
tic and  the  Pacific,  is  a  subject  which  has  more  or  less 
occupied  my  attention  for  the  space  of  forty  years;  and  in  my 
published  works,  as  well  as  in  the  several  memoirs  which,  with 
honourable  confidence,  the  Free  States  of  Spanish  America 
have  requested  me  to  write,  I  have  constantly  recommended 
a  hypsometrical  survey  of  the  Isthmus  throughout  its  whole 
length,  but  more  especially  at  two  points,  viz.,  where  at 
Darien  and  what  was  formerly  the  deserted  province  of 
Biruquete,  it  joins  the  South  American  Continent,  and  where, 

*  Peter  Martyr's  Epist.  dxl.  p.  296. 

+  Joaquin  Acosta,  Compendio  hist,  del  Descubrimiento  de  la 
Nv£va  Oranada,  p.  49. 


+  Vida  del  Almirante  por  Don  Fernando  Colon,  cap.  90. 
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between  Atrato  and  the  Bay  of  Cupica,  on  the  shore  of  the 
Pacific,  the  mountain  chain  of  the  Isthmus  almost  entirely 
disappears.* 

In  the  year  1828  and  1829,  General  BoliTar,  at  my  request, 
caused  the  Isthmus  between  Panama  and  the  mouth  of  the 
Rio  Chagres  tojtie  accurately  levelled  by  Lloyd  and  Falmarcf 
Since  that  time,  other  measurements  have  been  executed  by 
intelligent  and  experienced  French  engineers,  and  plans  have 
been  c&awn  out  for  canals  and  railways  with  locks  and  tunnek 
But  these  measurements  have  invariably  been  made  in  the 
meridian  direction  between  Porto-beUo  and  Panama,  or  west- ' 
ward  from  thence,  towards  Chagres  and  Cruces.  The  most 
important  points  of  the  eastern  and  south-eastern  parts  of  the 
Isthmus,  on  both  shores,  have  in  the  meantime  been  over- 
looked. Until  those  parts  shall  be  described  geographically, 
according  to  accurate  (but  easily  obtained)  chrononietrical 
determinations  of  latitude  and  longitude;  and  hypsometrically, 
with  reference  to  their  superficial  conformation,  by  barome- 
trical measurements  and  elevations,  I  see  no  reason  to  alter 
the  views  I  have  always  entertained  on  this  subject.  Accord- 
ingly, at  the  present  time  (1849),  I  here  repeat  the  opinion  I 
have  often  before  expressed;  viz.,  that  the  assertion  is  ground- 
less and  altogether  premature,  that  the  Isthmus  of  Panama 
is  imsuited  to  the  formation  of  an  Oeanic  Canal — one  with 
fewer  sluices  than  the  Caledonian  Canal— capable  of  affording 
an  unimpeded  passage,  at  all  seasons  of  the  year,  to  vessels 
of  that  class  which  sail  between  New  York  and  Liverpool,  and 
between  Chili  and  California. 

According  to  examinations,  the  results  of  which  the  Direc- 
tors of  the  Deposito  Hidrografico  of  Madrid  have  caused  to 
be  inserted  in  all  their  maps  since  1809,  it  appears  that  on 
the  Aatillean  shore  of  the  Isthmus,  the  creek  called  the 
Ensenada  de  Mandinga,  stretches  so  far  to  the  south  that  its 
distance  from  the  Pacific  shore,  eastward  of  Panama,  appears 
to  be  only  between  4  and  5  German  geographical  miles  (15  to 

*  See  my  AUas  giographique  et  physique  de  la  Nouv.  Espagne, 

pi.  iy.  and  Atlas  de  la  Relation  historigue,  pi.  xxii.  xxiii.;  also  my 

Voyage  aux  regiones  iguinoxiales    du  Nouveau  Continent,   t.   iii 

pp.  117 — 164,  and  jEssai  politique  sur  la  royaume  de  la  Nouv^ 

Mspagne,  t.  i.  2nde  ed.  1825,  pp.  202 — 248. 

t  Philosophical  Transactions  of  the  Roydt  8oc,  of  London  for  ^ 
year  1830,  pp.  59  —68.  *^  •  .^ 
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an  equatorial  degree)  or  16  to  20  English  geographical  miles. 
On  the  Pacific  coast  also,  the  deep  Golfo  de  San  Miguel,  into 
"wliich  falls  the  Rio  Tujrra,  with  its  tributary  the  river  Chu- 
chunqae  (Chucunaque),  runs  far  into  the  Isthmus.     The  river 
Chuchunque  too,  in  the  upper  part  of  its  course,  runs  within 
16  geographical  miles  of  the  Antillean  shore  of  the  Isthmus, 
-westward  of  Cape  Tiburon,     For  upwards  of  twenty  years 
I  have  been  repeatedly  consulted  on  the  problem  of  the  Isthmus 
of  Panama,  by  companies  having  ample  pecuniary  means  at 
their  disposal;  but  in  no  instance  has  the  simple  advice  I 
have   given  been  followed.     Every  engineer  who  has  been 
scientifically  educated  knows  the  fact  that  between  the  tro- 
pics, even  without  corresponding  observations,  good  baro- 
metrical measurements  (horary  variations  being  taken  into 
account)  may  be  relied  on  as  correct,  within  from  75  to  96 
feet.    Besides  it  would  be  easy  to  establish,  for  the  space  of  a 
few  months,  one  on  each  shore,  two  fixed  barometric  stations ; 
and  frequently  to  compare  the  portable  instruments  used  in 
the  preliminary  levelling  with  each  other,  and  with  those  at 
the  fixed  stations.     The  point  demanding  the  most  atten- 
tive examination  is  that  where  the  range    of   mountains 
between  the  Isthmus  and  the  main  continent  of  South  America 
sinks  into  hills.     Considering  the  importance  of  this  subject 
to  the  commercial  interests  of  the  whole  world,  the  examina- 
tion should  not,  as  heretofore,  be  restricted  within  narrow 
bounds.     A  complete  comprehensive  survey,  including  the 
whole  eastern  part  of  the  Istiimus — ^the  results  of  which  would 
be  alike  useful  in  facilitating  every  possible  scheme,  whether 
of  canals  or  railroads— can  alone  decide  the  much  discussed 
problem,  either  affirmatively  or  negatively.     This  work  will 
in  the  end  be  undertaken,  but  had  my  advice  been  adopted, 
it  would  have  been  done  at  first. 

(19)  p.  418 — ^^Impressions  excited  hy  the  accidentdl  circum^ 

stances  of  life," 

In  Cosmos  t  have  adverted  to  the  incitements  to  the  Study 
of  Nature.     (Vol.  ii.  p.  371,  Bohn's  edition.) 

(20)  p.  420 — "  Of  importance  in  determining  the  longitude  of 

Lima" 

At  the  time  of  my  expedition  the  longitude  of  Lima, 

2  p  2 
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as  determined  by  Malaapma  and  marked  in  the  maps  pub- 
lished by  the  Deposito  Hidrografico  de  Madrid,  was  5^  16'  63'. 
The  transit  of  Mercury  over  the  Sun's  disc,  on  the  9th  of 
Noyember,  1802  (which  I  obsenred  at  Callao,  the  port  of 
lima,  from  the  Round  Tower  of  the  Fort  of  San  Felipe), 
gaTC  for  Gallao,  by  the  mean  of  the  contact  of  both  limbs, 
5^  18'  16"  5;  by  the  external  contact  only,  5*  18'  18"  (79* 
34'  3(y).  This  result,  obtained  from  the  transit  of  Mercury, 
has  been  confirmed  by  Lartigue  and  Duperrey;  and  by  ob- 1 
serrations  made  during  Capt.  Fitzroy's  expeditions  of  the  I 
**  Adventurer"  and  the  '^  Beagle."  Leurtigue  fixed  the  longi- 
tude  of  Callao  at  6^  17'  58'';  Duperrey  made  it  5^  18'  16"; 
and  Capt.  Fitzroy  5^  18'  15".  After  having  calculated  the 
longitudinal  difference  between  Callao  and  the  Convent 
of  San  Juan  de  Dios  at  Lima,  by  carrying  chronometers 
from  the  one  place  to  the  other  during  four  journeys,  I  found 
that  the  observations  of  the  transit  of  Mercury  determined 
the  longitude  of  Lima  to  be  S"*  17'  51"  (79<»  27'  46"  W.  from 
Paris,  or  77°  6'  3"  W.  from  Greenwich.)  See  my  Hecueil 
d^ observations  astron.,,  vol.  ii.  p.  397,  and  Relation  hist,^  t.  iii. 
p.  592. 

Potsdam^  June,  1849. 
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Abyssinia,  eleration  of  the  moantaans  of, 

116, 118. 
Acaciffi,  various  species  of,  in  South  Ame- 
fir   Tica,  807 ;  of  Australia,  818. 
Accaouahi,  tribe  of  the,  184. 
Achaguas,  savage  tribe  of,  197. 
"Acicular,  or  nefedle-leaved  trees,  natural 
histocy  of,  and  their  extensive  geogra- 
phical diffusion,  814,  et  seq.;  varieties 
of,  825,  328. 
A<}oncagna,  elevation  of  the  volcano  of, 

205. 
Actinea,  the,  252. 

Adansonia,  a  colossal  species  of  dragon- 
tree  (known  as  the  Baobab  or  monkey- 
bread  tree),  270,  271,  278. 

Aerial  Ocean,  the  influence  of  its  pres- 
sure on  plants,  202,  295,  296. 

Africa,  extensive  barren  plains  in   the 

^  interior  of,  2 ;  deserts  of,  uninhabitable 
by  man,  8;  Oasis  of,  2;  deserts  of  de- 
scribed bj  Herodotus,  9;  causes  of 
excessive  heat,  9;  mountains  of,  9; 
Northern  Africa  one  connected  sea  oif 
sand,  9,  110;  character  of  its  vegeta- 
tion, 10;  two  races  of  men  separated 
by  the  great  north  desert,  19,  140; 
nomadic  tribes  of,  50. 

Agouti,  the  antelope  of  South  America, 
12. 

Aguas  Calientes,  elevation  of,  208. 

Ahuahuetes,  a  colossal  species  of  tree,  274. 

Air,  currents  of,  on  the  vertical  ascent  of, 
266 ;  influence  of  its  pressure  on  plants, 
292,  295,  296. 

Alders,  281. 

Allco,  a  Peruvian  dog,  218. 

Alleghanys,  temperature  of  the,  102, 108. 

Almond  tree,  the  Bertholletia  excelsa, 
158, 179. 

Aloes,  one  of  the  v^petable  forms  by 
which  the  aspect  of  Nature  is  princi- 
pally determined,  228,  882;  various 
species  of,  834. 

Alpine  regions,  elevation  and  temperature 
of,  84. 


Altai,  mountain  plateau  of,  58 ;  the  moun- 
tain-chain of. -^8, 64. 

Aluates,  the  plaintive  cry  of  the,  190. 

Amazon,  plain  of  the,  6 ;  the  wild  luxu- 
riance of  its  regions,  10;  called  the 
"Great  River"  by  the  natives,  155 ;  its 
extent,  157;  boundless  wooded  plain 
of  the,  161. 

,  Upper,  plains  of,  890;  breadth  of, 

at  Tomependa,  401. 

Araentaces,  194,  285. 

America,  migrations  to,  through  Northern 
Asia,  11,  181;  absence  of  cereal  food 
in,  12;  pastoral  life  unknown  to  the 
aborigines,  12;  on  the  cosmological 
origin  of,  105 ;  the  southern  hemisphere 
cooler  than  the  northern,  107. 

,  North,  inclination  of  the  eastern 

shore,  29;  natural  features  and  con- 
figuration of,  81—40 ;  no  pastoral  tribes 
discovered  among  the  aborigines,  42; 
on  the  climate  and  distribution  of  heat 
in,  102  et  seq, 

,  South,  the  vast  Steppes  of,  6, 8, 85  r 

physical  causes  of  the  diminution  of 
heat,  7,  96  et  seq.;  presents  a  remark- 
able similarity  to  the  south-western 
continent  of  the  old  world,  8, 105 ;  cha* 
racter  of  its  vegetation,  10;  aborigines 
of,  1 1 ;  cattle  of,  11 ;  quadrupeds  of,  12,. 
138;  the  regions  by  which  the  Steppes 
of,. are  bounded,  19;  the  wild  luxuri- 
ance of  nature,  19;  various  races  of 
man,  20;  mountain  systems  of,  80,  81 ; 
forests  of,  98;  general  disquisition  on 
the  climate  of,  96-109;  vast  savannahs 
of,  98;  early  civilization  of,  130,  181; 
limits  of  European  civilization  in,  140 ; 
carved  rocks  found  in,  147-151 ;  the 
great  rivers  of,  155  tt  seq.;  different 
routes  proposed  in  the  unknown  por- 
tions of,  177;  Schomburgk's  journey 
across  the  continent  of,  176,  177; 
the  early  maps  of,  181 ;  their  uncer- 
tainty, 182;  immense  extent  of  the 
woody  region  between  the  plains  of 

2q 


438 


INDEX. 


Venezuela,  and  the  Pampas  of  Baenos 
Ayres,  194;  the  vegetable  kingdom  of, 
as  jet  imperfecdj  explored,  29^204; 
Humboldt's  journey  across,  from 
Caxamarca  to  the  Pacific,  393-420. 

Ammoo,  temple  of,  2;  nomos  of,  44;  the 
probabili^  of  its  having  stood  on  the 
sea-shore,  264. 

.Ammonites,  found  on  the  Andes,  403. 

▲moAo,  lake  of,  169,  179,  184,  185; 
where  situated,  186, 187. 

Amjgdales,  96. 

Anai,  village  of,  187. 

Andes,  chain  of  the,  91 ;  the  seat  ef  ac- 
tive volcanoe,  43;  inhabited  bj  the 
Spaaiah  race,  192;  chain  of,  in  Boli- 
'  via,  various  cJevations  of  the,  206 ;  so- 
J9im  oathe  ridge  of  the,  290 ;  paramos 
of  the,  292 ;  Huinboldt's  jeamej  across, 
from  Caxamarca  to  the  Pacific  Ocean, 

.  900-420;  elevation  of,  at  the  Paramo 
■del  Auaaj,  898;  succession  of  Para- 
mos, 407;  picturesquely  marked  by 
maasos  of  erupted  porphyry  and  tra- 
chyte, 403 ;  marine  fiossiis  found  12,800 

'  feet  above  the  level  of  the  sea,  403 ; 
ilkiatrative  notes  of  the,  421;  derivsr 
tioB  of,  428;  the  point  where  they 
are  intersected  by  the  magnetic  equa- 
tor, 407,  429. 

Aninul  kingdom,  great  dtviskms  of  the, 
222. 

Ammal  life  existing  in  the  solitndes  of  the 
loftiest  mountaias,  210;  in  the  atmo- 
q^here,  in  the  waters,  and  the  earth, 
311-214. 

Animalcules  of  the  atmosphere,  the  water, 
and  the  earth,  211-214. 

Animals  which  yield  milk,  11, 125, 126; 
of  South  America,  12,  138;  struggles 
and  conflicts  of,  17;  oa  the  hyber- 
nation of,  242,  243 ;  domestic,  inquiry 
respecting  the  origin  of,  52;  noctur-* 
nal  life  of,  in  the  primeval  forests  of 
S<Hith  America,  191  et  uq,;  traits  of, 
198,  199;  rarious  cries  o^  199,  200; 
illustrative  notes,  202. 

Antilles,  sea  of  the,  23;  ^riags  among 
the  islands  of  the,  155, 174 ;  inhabited 
by  the  Spanish  race,  191. 

Antiaana,  mountainous  plain  of,  17;  great 
elevation  of,  189 ;  cavern  of^  its  great 
elevation,  237 ;  volcano  of,  871, 

Anurahdepara,  the  sacred  fi^-tree'ef,  275. 

i^areddasy  tas,  ialaads  so  called,  24, 


Apes,  the  foreboders  of  rain,  20,  141; 
nocturnal  cry  of,  199,  203. 

Aposentos    de  Mulalo,   of  the   Andes, 
393,  423. 

Apore,  River,  steppes  of  the,  6 ;  observa- 
tions on,  194. 

,  Llanos  de,  temperature  of,  137. 

Aqueducts,  of  the  Peruvians,  398. 

Ar^;ua,  valley  of,  24. 

Arborescent  vegetation,  322. 

Aristolochia,  immense  blossoms  of  the, 
230, 348. 

Armadillo,  of  Soadi  America,  12. 

Arum  cordifoliom,  vital  heat  of  the,  830. 

Arundinaria,  180. 

Ascaris,  218, 251. 

Asia,  Central,  ccmtains  the  largest  stripes 
in  the  world,  8,  4,  94 ;  the  moontam 
plateaux  of,  53-62 ;  table  of  elevatioos, 
58;  general  review  of  the  BKMmtain 
chains  of,  63-73;  the  volcanos  of, 
distant  from  the  sea,  65;  v^petatieB  of 
the  steppes  of,  95. 

AstrassB,  the,  253. 

Atabapo,  the  river,  159;  blackness  of  its 
water,  160. 

Atahuallpa,  the  ancient  fortress  and  pa- 
lace of,  406-411 ;  his  captivity,  410, 
429 ;  historic^  notices  of,  41 1  et  aeq. ; 
deaths,  and  the  appearanee  of  a 
comet,  429;  his  descmdants  at  Caxa- 
marca, 11,  411-413. 

Atmraipe,  cave  e^  the  tomb  of  aa  exthBct 
tribe,  171,  1^;  numerous  skeleCaos 
found,  171, 172. 

Atlantic  Ocean,  northern  waters  of,  mgi- 
tated  by  a  gyratory  movemeat,  120- 
122 ;  form  of  a  loi^tudinal  fiunmied 
valley,  154,  174;  calmness  of  its 
face  in  certain  latitodes,  154,  174. 

Atlantic    and  Pacxfie,  immei 
tages  to  be  derived  from  a  coBuoaai 
tion,  433. 

Atlantis,  Island  of,  56. 

Atlas,  Mount,'  covered  with 
snow,  9;  inhabitaats  to  the  nortli 
19;  Greater  and  Lesser,  reoMo-ks 
88,89;  e]evationof,80;  onthe]Kimi 
of  the  Atlas  of  the  ancients,  110^1  IS. 

Almospho-e,  aaimalculei  of  the,  311;  tiha 
influence  of  its  presamre  on  pV^ntiSj,  992, 
295, 296. 

Atolls  (coral-walls),  situation    of, 
origin  of,  269;  piocsaa  of 
of,  262. 
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Atures,   cataraeto  of  the,  158  et  seq.; 

general  account  of,  163  et  seq. 
— — ,  the  brave  Indian  tribe,  melancholy 

legend  of,  172;  veneson  the  parrot  of, 

189. 
Australia,  Acacias,  Myrtacen,  and  Ca- 

suarinse,  the  principal  vegetable  forms 

of.  313. 
Anvergne,  platean  of,  its  eleration,  58. 
Avars,  early  migration  of  the,  6, 
Avenacee,  128. 

Axnm,  platean  of,  its  elevation,  68. 
Azteks,  ruins  of  the  fortrera  of  the,  127 ; 

seat  of  the,  207 ;  relics  of  ciTilization 

found,  207;   j^ramidal  buildings   of 

the,  898. 

Badgcb,  hybernation  of  the,  244. 
Balboa,  Vasco  de,  his  adventurous  expe- 
dition orer  the  South  American  Con- 
tinent, 418,482. 

Balch  Pass,  elevation  of  the,  79. 

Bambusacece,  one  of  the  most  beatitiful 
ornaments  of  tropical  climates,  334, 
836. 

Bananas,  221;  one  of  the  plants  by 
which  the  aspect  of  Nature  is  princi- 
pally determined,  224,  227 ;  cultivated 
from  the  earliest  infiincy  of  civiliza- 
tion, 305. 

Banisterias,  178. 

''  Banks,"  of  steppes,  probably  the  marine 
shoals  of  the  primeval  world,  1,  26; 
phenomena  of,  explained^  27 ; '  com- 
posed of  floetz  strata,  28;  immense 
tracts  of,  in  the  deserts  of  Africa  and 
Asia,  28. 

Banyan-tree,  colossal  size  of,  275. 

Baobab,  colossal  dimensions  of  the,  271, 
272. 

Baraguan,  narrow  pass  of,  1 62. 

Barjikang  Pass,  elevation  and  vegetation 
of  the,  78. 

Basalt,  formation  of,  218. 

Bats  of  the  South  American  steppes,  15. 

Bavaria,  plateau  of,  its  elevation,  58. 
Bay  or  Sadness,"  155. 

Bear,  hybernation  of  the,  224. 

Bees,  discovered  at  the  summit  of  the 
Rocky  Mountains,  88. 

Befaria,  the  purple-flowering,  28. 

Beke,  on  the  Mountains  of  the  Moon, 
115,  116. 

Bengal,  bay  of,  an  arrested  effort  of 
Nature  to  form  an  inland  sea,  254. 


*t 


Bertholletiaezoelsa,  colossal  size  of,  158» 

179. 
Bignonia,  173. 

Binimi,  fatal  expedition  to,  188. 
Birds,  hybernation  of,  242 ;  the  ratio  of 

their  numerical  distribution,  288. 
Bison,  of  North  America,  40-42. 
Bixa  Orell ana,  pigment  df,  171. 
Black  Sea.     See  Enxine.  * 

Boa-constrictor  of  the  Orinoco,  20,  142; 

periodic  torpidity  of,  243. 
Bolivia,  geographical   observations    on, 

204,  205. 
Bolson  de  Masstmi,  el,  elevation  of,  208. 
Bombaceee,  one  of  the  vegetable  forms 

by  which  the  aspect  of  Nature  is  prin- 
cipally determined,  224. 
Botany.     See  Plants  and  Vegetation. 
Bougainvillaea,  new  and  beautiful  species 

of,  400,  401. 
Brahmins,  geographical  notions  of  the, 

67. 
Branco  River,  178, 181,  182, 188, 184. 
Buenos  Ayres,  situation  and  temperatara 

of,  109. 
Buffalo,  of  South  America,  11, 125, 126; 

of  the  Mississippi,  40-42. 
Butterflies,    on    the    summit    of   Mont 

Blanc  and  on  the  Chimborazo,  282, 

238. 

Cacao,  Monies  de,  194-202. 

Cactus,  the,  1 5, 1 38 ;  one  of  the  vegetable 
forms  by  which  the  aspect  of  Nature  ia 
principally  determined,  225;  indige- 
nous  to  America,  810;  its  natural  his- 
tory, 311,  312. 

Caladium,  belongs  exclusively  to  tropi- 
cal climates,  329. 

California,  mountain  coast-range  of,  86, 
87;  volcanos  still  active  in,  37;  its 
golden  treasures,  and  the  advantages  of 
the  discovery,  483. 

Camejt,  on  the  Orinoco,  163;  month  of 
the,  166. 

Camel,  '*  the  ship  of  the  desert,"  8,  51 ; 
great  utility  of  the,  51 ;  natural  history 
of  the,  52,  53. 

Camosi,  rock  of,  165. 

Canada,  monument  discovered  in  the 
prairies  of,  82. 

Canar,  fortress  of,  394,  424. 

Canaries,  inhabited  by  the  Spanish  race, 
191. 

Carooac,  the  fbod  of  the  Indians,  145. 
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Cape  Nan,  ntuation  of,  9S. 

Cape  Town,  attuation  and  temperature 
of,  189. 

Capjlmim,  of  the  Orinoco,  106. 

Caracas,  alpine  ralleys  of  1,  3,  4;  the 
Test  ateppea  of,  6;  littoral  chain  of, 
22r;  a  mountainous  region,  33 ;  sugar- 
cane of,  36;  Llanos  of,  30,  04;  plateau 
.  of,  its  elevation,  58. 

Cargaairazo,  volcano  of,  fidling  in  of  the 
aummit  from  an  eraptlon,  and  curious 
phenomenon,  867. 

Caribbean  Gulf,  1. 

— -  Islands,  disint^pration  of  the,  33. 

Carichana,  Indian  misaiain  of,  161. 

Carolinias,  160. 

Carpathian  Mountains,  general  features 
of  the,  40. 

Caaas  Grandaa,  ruins  of  an  Aztek  palace, 
136. 

Cashmere,  valley  of,  60. 

Cassiquiare,  the  river  of,  1 50, 160. 

Castacece,  188. 

Castille,  plateau  of,  its  elevation,  58. 

CasuarinesB,  331;  one  of  the  vegetable 
forms  bj  which  the  aspect  of  Nature  is 
principally  determined,  336 ;  the  prin- 
cipal vegetable  form  of  Australia,  818, 
814;  physiognomy  of  the,  880. 

Cataracts  of  the  Orinoco,  dissertatbn  on 
the,  180  etteq,;  illustrative  notes  to, 
174-100. 

-'—  of  Maypures  and  Atives,  general 
account  of,  163  et  seq. 

Cattle  of  South  America,  11, 135;  vast 
quantities  of,  in  the  Pampas  of,  14, 137. 

Canra,  sources  of  the,  163. 

Causeways  of  the  Inca  road  over  the 
the  Andes,  394,  434. 

Caxamarca  (the  ancient  capital  of  the 
Inca  Atahunllpa),  Humboldt's  journey 
over  the  plateau  or  table-land  of,  890- 
430;  the  scene  of  the  sanguinary  his- 

.  tory  of  the  Spanish  conquest,  403;  ori- 
ginally called  Cassamarca,  the  "  City 
of  Frost,"  407  ;  fertile  valley  of,  407; 
general  description  of,  408;  ancient  fort 
and  palace  of  Atahuallpa,  408-411;  de- 
scendants of  the  Inca  resident  at,  411- 
415 ;  Humboldt's  departure  from,  41 5 ; 
and  arrival  at  the  Pacific,  410;  illus- 
trative notes  on,  431-436. 

CayoB  Flamenco,  Bonito,  Ace;,  coral 
islands  of,  357. 

Celaya,  elevation  of  the,  308. 


Central  fire  of  the  earth  connected  with 
volcanic  eruptiona,  05,  06,  67,  360, 
861,373. 

Cereals,  on  the  culture  of,  128, 129. 

Cerro  Duida  River,  17a 

Cervns  Mexicanus,  188. 

Cesalpinee,  330. 

Chagos  Bank,  formed  of  coral,  204, 255. 

Chamaya,  Rio  de,  309,  400,  401 ;  &11  of 
its  waters,  400,  437. 

Chasars,  early  migration  of  the,  6. 

Cherson,  situation  and  temperature  of,  104 

Chiguires,  herds  of,  in  South  America, 
13, 135. 

Chihuahua,  elevation  of,  206. 

Chimborazo«  elevation  of,  43 ;  butterfliea 
and  other  winged  insects  found  on  iha 
summit  of,  310,  333;  peculiar  cdoor 
of  the  water  flowing  i^om,  100 ;  eleva- 
tion of  the  four  peaks,  Pomarape,  Qna- 
lateiri,  Parinacota,  and  Sahama,  204; 
the  vertical  height,  334;  probable  de- 
rivation of  the  name,  284;  defined  as 
"  the  snow  of  Chimbo,"  285  ;  the  name 
probably  transmitted  firem  a  bygone 
age,  335. 

Chinchilla,  the,  388. 

Chinchon,  Countess  de,  biographical  no- 
tices of,  390, 433. 

Chinese,  ancient  orographic  knowledge 
of  the,  56. 

Choropampa,  plain  of,  406. 

Chota,  ruins  of,  304 ;  silver  mines  of,  403, 
403. 

Cidaris,  species  oi,  403. 

Cinchona,  its  first  discovery  and  niedU- 
cal  virtues,  890,  433 ;  its  hab>tat  and 
natural  history,  891. 

Cinchona  bark  hunters,  381 . 

Civilization,  limits  of,  in  South  America, 
19,  140;  and  remains  of,  207;  pxo- 
gressive  stages  of,  398;  in  ancient 
Mexico  and  Peru,  435. 

Climate,  of  South  America,  7;  general 
disquisition  on,  .95  et  seq. ;  of  Nordi 
America,  100  et  eeq. ;  forms  the  vari- 
ous characteristics  of  nations,  219. 

Climbing  plants,  331, 333. 

Coast  Re^,  situation  of,  353. 

Cochabamba,  Cordilleras  of,  84. 

Cocuyza,el  Mogote  de,  rock  of,  161. 

Coelebogyne,  germination  of  the,  245.     • 

Colossochelys,  333. 

Columbia,  cataracts  and  shores  of  the,  87. 

Columbus,  his  voyage  through  the  fixoos 
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banks  of  the  ocean,  49,  50;  his  first 
discovery  of  the  new  continent,  156, 
175, 432;  his  observations  on  the  equi- 
noctial currents,  175. 

Oompositse,  numerical  relations  of  the, 
279,  280,  281,  283,  284,  286;  nume- 
rous species  of,  291. 

Condor,  the  giant  among  vultures,  210, 

;^  237;  various  names  of  the,  237;  its 
native  region,  237;  immense  altitude 
to  which  it  soars,  237,  238;  its  habits, 
239;  mode  of  capture,  239. 

Coniferffi,  194,  221;  on  the  vegetable 
forms  by  which  the  aspect  of  Nature  is 
principally  determined,  227 ;  their  ex- 
tensive geographical  diflfnsion,  314, 
322,323,  6/ «!9. 

Coral  animals,  labours'of  the,  214. 

animalcules,  wonderAil  formation 

oi,  252  et  *eq.;  depth  at  which  they 
can  exist,  259. 
'  Islands,  267. 

Reefs,  natural  history  of,  253,  257 

et  seq. 

Corals,  the  greatest  number  in  the 
JEgeaai  Sea,  259;  various  forms  of,  in 
the  Red  Sea,  255. 

Cordilleras,  of  South  America,  vast  ex- 
teat  of,  42;  names  of  the  highest 
points,  43;  of  Cochabamba,  84;  of 
Peru,  210;  deserts  of  the,  893;  re- 
mains of  the  great  road  of  the  Incas 
across  the,  393. 

Corentyn  River,  exploration  of  the,  150. 

Cormolache,  mountain  of,  404. 

Cosiquiriachi,  elevation  of,  208. 

Cosmos,  quoted.     See  Humboldt. 

Creeping  Plants,  227,  831. 

Crescentia,  delicate  blossoms  from  the 
rough  bark,  280,  848. 

Ciocodile,  of  the  Orinoco,  20, 142, 198; 
periodic  torpidity  of,  248.  - 

Crotalus,the,  251. 

Cruciferie,  9^5,  285, 286. 

Cryptogamia,  215;  wonderful  regermina- 
tion  of  the,  241 ;  numerical  distribu- 
tion of,  337. 

Cumadauimari,  hills  of,  1 64. 

Cumana,  expedition  to,  181. 

Cunabami,  mountain  group  of,  162. 

Cupiliferce,  their  geographicfld  distribu- 
tion, 322. 

Cttrata,  the  Indian  name  of  the  colossal 
grass  of  South  America,  180. 

Curare,  an  Indian  poison,  151, 152. 


Curtius,  Professor,  his  verses  on  the  Par- 
rot of  the  Atures,  189. 

Cusco,  the  capital  of  the  Incas  of  Peru, 
395 ;  ancient  fortress  of,  397,  398. 

Cyathea  speciosa,  338. 

Cyclidiee,  the,  213. 

Cynometia,  delicate  blessoms  spring  from 
the  rough  bark,  348. 

CyperacesB  (Cypresses),  94,  95, 231, 284; 
gigantic  forms  of,  326. 

Date  Palms,  geographical  situation  of, 

297,  302. 
Dead,  Indian  method  of  preserving  the, 

171. 
Dead  Sea,  specimens  of  the  Pontes  elon- 

gata  from  the,  260. 
Delf  and  Pottery,  remains  of,  found  in 

South  America,  207. 
Deserts,  general  view  of,  1  et  ieq.;  of 

Africa,  2,  3 ;  probable  causes  of  their 

sterility,  10;  of  Northern  Africa.  110. 

See  Steppes. 
Dhawalagiri,  elevation  of  the,  68, 71, 236. 
Dicotyledons,  numerous  spe-^ies  of,  292. 
Diodorus,  his  traditions  respecting  the 

primeval  formation  of  the  Mediterra- 
nean and  of  Samothrace,  262,  263. 
Dicecious  Plants,  fructification  of,  244, 

246. 
Djawahir,  elevation  of  the,  69,  71. 
Djebel-al-Komr,  the  Mountains  of  the 

Moon,  9. 
Dogs,  wild,  herds  of,  in  South  America, 

85 ;  objects  of  Indian  adoration,  85 ; 

natural  history  of,  86-88. 
Dolphins  of  the  Orinoco,  199,  202. 
Dorado,  fabulous,  185, 188. 
"  Dormideras,"  the  name  of,  applied  to 

certain  plants,  94. 
Dormouse,  hybanation  of  the,  243. 
Dragon  Tree,  colossal  dimensions  of  the, 

220,  268  et  seq.;  its  habitats,  268 ;  its 

prodigious  age,  269,  270. 
Dragon's  Mouth,  at  the  entrance  of  the 

Orinoco,  155, 175. 
Drought  of  the  Steppes,  14,  15 ;  effects 

of  the  change  fi^m,  16, 189. 
Duida,  the  mountain  of,  described,  158. 
Durango,  in  Mexico,  elevation  of,  268. 

Earth,  the  food  of  the  Otomaks  and  ether 
Indians,  142-146;  on  the  indurating 
and  heatemitting  mass  of  the,  218, 267, 
268. 
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StfUiqttake,  wabamwrn  of  a  forett  bj 
an,  38 ;  evidence  of  sabterranean  fire 
communicattona,  860;  of  1811  and 
1818,  wbich  shook  the  rarioos  part* 
of  the  New  Continent,  260. 

Eds,  electric,  17 ;  nioda  of  capturing,  18; 
experiments  on,  118. 

Bgjpt,  once  overflowed  hj  the  sea,  364 ; 
lisft  nncorered  by  the  retreat  of  the 
Mediterranean,  S(64. 

El  Dorado,  the  fable  of,  IffO. 

Slater  Noctilocaa,phoapboreioenee  ■nnt> 
ted  from  the,  9d0. 

Elbow  Lake,  situatioii  of,  40. 

Electric  Fishes,  248. 

Electricity,  operations  and  extent  of,  19, 
140. 

Elements,  perpetual  strngsle  of  the,  887. 

Ellas,  Mount,  an  active  volcano,  87. 

Elysian  Plains,  of  the  ancients,  111. 

Enearamada,  engravings  on  the  rock  of, 
164. 

Engravings  on  the  rocks  of  central 
America,  147,  148;  on  the  rocks  ci 
Urusna  and  Enearamada,  164. 

Ephedra,  the  diSerent  species  of,  328. 

Epicharrous,  the  philosopher  of  Svracuse^ 
nis  illustrations  of  vital  force  from  the 
painting  of  the  "Rbodian  Genius," 
888-885. 

Equinoctial  Current,  observations  on  the, 
175. 

Eratosthenes,  geographical  Views  of,  67. 

Ericaceae,  808,  310 ;  the  vegetable  cover- 
ing of  the  earth's  surface,  110,  225. 
See  Heaths. 

Escalloms,  of  the  family  of  the  Eriaoeo, 
geogrHphical  distribution  of,  844. 

Esmeralda,  town  of,  176, 179. 

Esquimaux.    See  Indians. 

Euglenes,  the,  213. 

Euphorbiaces,  197.  245, 285. 

Euxine,  primeval  outburst  of  the  waters 
of,  262;  originally  an  inland  lake,  263; 
forced  the  passage  of  the  Dardanelles, 
263;  extract  from  Strabo,  recording 
the  primeval  convulsion  of  its  waters 
on  the  authority  of  Strato,  263. 

Fan  Palms  of  South  America,  12,  18, 

135, 136. 
Fair  Weather,  Mount,  an  active  volcano, 

88. 
Ferns,  growth  of,  in  different  climates, 

108;    one  of  the  vegetable  forms  by 


which  iba  aspect  of  Nainva  ia  priaci- 
cipslly  determined,  929,  887-340; 
numerical  relation  and  geographical 
distribution  of,  280,  887 ;  climatic  re- 
lationa  under  which  thej  flouriah,  99^, 
840. 

Fish,  the  swimming-bladder  of«  351. 

Flamingoes,  multitudes  of,  197. 

Floats,  strata  of,  1. 

Flora  Japonica,curioatpioperkiea  of  the, 
820. 

Forests  af  South  America,  19,  98 ;  plants 
oompoaing  the,  280. 
I  primeval,  on  tlie  noetnmal  life  <^ 
animals  in  the,  101  et  uq.;  between 
the  Orinoco  and  the  Amazon,  193 ;  de- 
finition and  description  of,  193;  the 
Spanish  word  Monte  applied  both  to  a 
forest  and  a  mountain,  198 ;  between 
the  plains  of  Venezuela  and  Pampas 
of  Buenos  Ayres,  immense  extent  o^ 
194;  of  Europe  and  Northern  Asia, 
194 ;  impenetrability  of  some  portions 
of,  195 ;  illustrative  notes;  202. 

Fort  George,  situation  and  tempeoratort 
of,  104. 

Fossils,  Marine,  found  on  the  Andes, 
408,428. 

*'  Fountain  of  Youth,"  frital  expedition  to 
discover  the,  188. 

Fremont,  Captain,  geographical  inve8ti> 
gations  of,  29,  32 ;  lofty  peak  called 
after  his  name,  32,  33. 

Fresnillo,  elevation  of,  208. 

Frogs,  vitality  of,  under  water,  243. 

Fucus,  immense  size  of  the  marine  Msr 
crocystis  pyrifera,  276;  banka  of  the 
ocean,  47-50. 

Galapagos,  the,  256. 

Gtdlinazoe,  different  iqpecies  of,  389  ;  ^ 

preciated  for  their  utility,  240. 
Gallionells,  212. 
Gambia,  the  river,  8. 
Gebette  River,  179. 
Geneva,  situation  and  temperature  of, 

104. 
Geognostic  (or  Geological)  profiles,  33. 
Gerard,  Dr.,  his  visit  to  Shahil  Pass,  76. 
Gila  River,  delf  and  pottery  found  oa 

the  banka  of,  207. 
Globe,  primeval,  distribution  of  land  and 

water  different  finm  the  present,  164. . 
Glumaceae,   95;    numerical  relation  of 

the,  279, 283, 284. 
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Gobi,  Steppe  of,  d,  £$ ;  ekfnOiaa  itt,  69. 

Gomphrenas,  214. 

Gonzales,  Juan,  shipwrecked,  172. 

Gotiiard,  Mont,  bei^t  of,  36. 

Gottenburg,  situation  and  tempenibaxe 
of,  104. 

Graminee,  04,  266, 286. 

Granite,  masses  of  leaden-coloured,  10, 
141 ;  turned  black  by  the  watraw  of 
the  Orinoco,  163. 164. 

Grasses  of  the  Steppes,  16;  farinaceous, 
culture  of,  128;  colossal  stalks  of  a 
species  of,  168,  180 ;  arborescent,  221 ; 
one  of  the  Teg^iahle  forms  by  which 
the  aspect  of  Nature  is  principally 
determined,  228,  334r-337. 

Greeks,  extent  of  their  maritime  disco- 
▼eries.  111. 

GrossulariacetB,  310. 

Guaharibes,  water&ll  of  the,  161. 

Guaicas,  tribe  of  the,  166. 

Guainia,  the  river,  160, 160. 

Gualgaya.  argentiferous  mountain  of, 
404 ;  value  ot  silver  obtained  from,  406. 

Guamani,  Paramo  de,  417. 

Guauaco,  of  South  America,  126. 

Guanaxnato,  elevaticm  of,  206. 

Guancabamba,  Rio  de,  398;  the  swim- 
ming couriers  of,  390, 400. 

Guanches,  race  of  the,  61. 

Guaogamarca,  Andes  pass  of,  417, 416. 

Guaranes,  a  tribe  of  South  America,  .12, 
13,  134, 136. 

Guareke  Indians,  savannahs  inhabited  by 
the,  163;  melancholy  legend  of  the, 
172;  their  extinction,  172;  skeletons 
and  skulls  of,  172. 

Guaviare,  the  river,  169. 160. 

Guayaquil,  Rio  de,  peculiar  blackness  of 
its  water,  160. 

Guaycas,  Indians,  178<. 

Guiana,  the  granitic  stones  of,  166 ;  im- 
penetrable forests  of,  161 ;  method  of 
preserving  the  dead  among  the  tribes 
of,  171 ;  observations  on  the  coast  of, 
176. 

Guinea,  negroes  of,  eat  earth,  146* 

Guiriou,  mission  o^  182. 

GuH-stream  of  Mexico,  121-124. 

Gustavia,  delicate  blossoms  spring  from 
the  rough  bark,  230,  348. 

Gymnotus,  the  electric  eel,  17 ;  mode  of 
capturing,  18;  experiments  od,  130. 

Hahi,  oasis  of,  62. 


Hanno,  Periplus  of,  118. 

Harudsch,  desert  near  the  mounlains  of, 
2 ;  basaltic  mountains  of,  44 ;  geologi- 
cal features  of,  46. 

Heat,  physical  causea  for  the  diminution 
of  in  South  America,  7;  gsneral  dis- 
quisition on,  06  et  teq.;  of  North 
America,  103  et  $eq.;  of  the  interior 
of  the  earth,  373, 370.      ' 

Heaths,  of  northeam  Enrt^,  may  be 
regarded  as  steppes,  2. 

^—,  (Ericaceae),  one  of  the  regetable 
forms  by  which  the  a^ect  of  nature  is 
principally  determined,  226;  the  habi- 
tats and  natural  history  of,  306,  SOO. 

Hedgehog,  hybernation  of  the,  242. 

"Hell's  Mouth,"  the  whirlpool  so  called, 
162. 

Hermesia  castaniMia,  197, 202. 

Herodotus,  has  described  the  deserts  of 
Northern  Africa,  0. 

Herrera,  his  observations  on  the  voyage 
of  Columbus,  166, 176. 

Hesperides,  of  the  ancients,  111. 

Hillhouse,  Mr.,  navigates  the  Massaruni, 
184, 166. 

Himalaya,  estimated  height  of  the,  32; 
mountain  plateau  of  the,  64 ;  the  moun- 
tain diain  of,  63,  68;  observations  of 
various  travellers,  70;  general  eleva- 
tion of,  71 ;  on  the  perpetual  snow-line 
of  the,  74. 

Hindoo-Coosh,  situation  of  the,  67. 

Hiougnu,  a  tribe  of  Eastern  Asia,  62, 
80,61. 

Hobart  Town,  aituntion  and  traiperatnre 
of,  100. 

Hordacece,  126. 

Horse,  the  constant  attendant  of  man,  17 ; 
everywhere  exposed  to  attack,  17. 

Huancaya,  canine  worship  of  the  Indians 
of,  86. 

Huayna  Capac,  of  the  family  of  the 
Incas,  412,  430,  431. 

Humboldt,  Alexander  von,  his  journey 
over  the  plateau  or  table-land  of  Caxa- 
marca  to  the  shores  of  the  Pacific, 
390-420  (see  Caxamarca);  illustrative 
notes  of  the  journey,  421-436. 

— — ,  works  of,  referred  to  in  various 
notes: — 

Annales  de  Chimie  et  de  Physique, 

162,276. 
Annales    des    Sciences  Naturelles, 
206,266,266,828. 
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Aue  Centrale,  60,  61,  69,  63,  64,  65, 

67,  69.  71,  78,  89,  91, 97, 99, 113, 

234,  260. 
CosiDM,  41,  49,  63,  78,  114,  118, 

184,  266,  278,  808,  806, 846, 888, 

889. 
De  DistriVatione  geographica  plan- 

taram,  278,  296,  804,  388,  348. 
Euai    Politique    sur   la    Nouvelle 

Espagiie,  81,  84,  87,  43,  88,  206, 

267,806,806,430,434. 
Easai  tur  la  06ographie  des  Plantes, 

84,  129, 186,  188,  277,  281,  806, 

806. 
Ezamen  Critiqa«  de  I'Histoire  de  ]a 

Oeographie,  32,  48,  60,  88,  184, 

2)6,266,271,816,322. 
Fragment  d'un  tableau  g^ologiqne 

de  rAm^rique  Meridionale,  23. 
liOtter  to  the  Editor  of  the  Annalen 

der  Physik  und  Chemie,  249. 
M^moire    sur    les    Montagnes    de 

I'Inde.  63. 
Hemoire  tar  les  Lignes  Isothermes, 

87. 
Tfouvelles  Annales  des  Voyages,  186. 
JEtecneil     d'Obserrations     Astrono- 

miques,  284,  238,  428. 
iRecoeil  d'Observations  de  Zoologie 

et  d' Anatomie  Comparee,  24, 1 39, 

141,208,237,261. 
HelatioQ  Historiqne  du  Voyage  anx 

Regions  equinoxiaks,  20,  29,  46, 

48,  82,  86,  133,  134,  187,  ISO, 

141, 144, 147,  162, 180, 202,  203, 

242,   260,  269,  306,  336,    338, 

432,  434. 
Sur    la    Fixation    des    limites  des 

Ouyaues    Fran9ai8e    et     PcHrtu- 

guaise,  178. 
Treatise  on  the  Quina  Woods.  423. 
Uber   die    gereizte    Muskel-    und 

Nervenfaser,  296. 
Vues  des  Cordill^res  et  Monumens 

des  Peuples  indigenes  de  TAme- 

rique,  181,  236,  269,  424,  426. 
Humming-birds,  seen  at  an  elevation  of 

14,600  feet,  237. 
Huns,  early  migration  of  the,  6 ;  Tarioos 

races  of,  80, 81. 
Hybernation  of  animals,  242,  248. 
Hydras,  the,  262. 
Hylflsa,  of  the  A  mazon,  6. 
HymenesB,  220. 
Hypsometric  observations  on  the  heights 


of  mountains 
209. 


and  their  peidn,  904- 


Illimanx  Peaks,  situation  and  eleradoa 
of,  204. 

Inca  roads  of  Peru,  remains  of,  39^-897, 
424;  flights  of  steps,  895,  424. 

Inca  Roca,  State  policy  of,  481. 

Incas  of  Peru,  their  earlj  comqaeat  et 
Quito,  236;  ancient  fort  and  palace  of 
the,  at  Caxamarca,  408-411 ;  deaceo- 
dants  of,  411-413;  treasures  takea 
from  their  temples  by  the  Spanlavdik 
410,-430;  their  worship  of  the  Smi, 
430, 431 ;  expected  restoration  of  their 
ancient  rule,  416, 482.  SeeAtafaoal^ia. 

India,  mountain  plateaux  of,  66. 

Indians,  driven  on  the  coast  of  Gemumy, 
124 ;  of  the  Orinoco,  method  of  pre- 
serving  their  dead,  171. 

Infusoria,  vital. tenacity  of  241,  242,244; 
marine,  luminosity  of  the,  ^7  ei  seq. 

Insect  life  in  the  atmosphere,  the  ooeao, 
and  the  earth,  21 1-214. 

Insects,  carried  to  an  elevation  of  19,000 
feet  above  the  plains,  232,  283. 

"  Inundation,  the  Valley  of,"  183. 

Ipomucena  Islands,  187. 

Ipurucotos,  tribe  of  the,  182; 

Islands  formed  of  coral  reefs,  267. 

Italian  scenery,  216;  s]iy,217. 

« 

Jagua  Palm,  beauties  of  the  392. 
Jaguar,  of  South  America,  12 ;  tsaits  of 

the,  195, 196, 197. 
Jainti*dhara,  elevation  of  the,  80. 
Jao,  sources  of  the,  162;  mouth  of,  184. 
Japan,  history  of  the  peopling  of,  12, 181; 

the  character  of  its  vegetation  dlSateat 

from  that  of  the  Asiatic  continent,  820. 
Jardin  des  Blantes,  at  Paris,  rich  collsfr 

tionsofthe,287,288. 
Jardines  del  Rey,  267. 
Jarures,  race  of  the,  20. 
Junoacee,  06,285. 


Ealmuck-Eieghis     tribes, 

steppes  occupied  by,  8. 
ELashmir,  valley  of,  its  elevation,  69. 
Keeling-AtoU,  a  coral  lagoon,  266. 
Keri,  roclcs  of,  163, 164, 166. 
Kindiix\}inga,  the  highest  point  of  the 

Himalaya,  68. 
Kuen-liin,  the  mountain  plateau  of,  (3; 

the  mountain  chain  of,  68,  66,  67. 
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,     Kyllyngin,  the  steppes  covered  with,  16. 
Kjnngar  Pass,  elevation  and  vegetation 
of,  79. 

L^BiATJS,  285,  286. 

Li^joon  Islands,  264;  hypothesis  respect- 
ing, 261. 

Lagos,  elevation  of,  208. 

Ijake  Istaoa,  soorces  and  elevation  of,  40. 

— — —  Superior,  its  elevation,  80. 

Lakhor  Pass,  ascent  to  the,  80. 

Lama,  of  South  America,  126. 

Landscape-paiuters,  leading  forms  of  ve- 
getation, instructions  to,  846. 

-— —  painting,  on  the  beauties  of,  as  de- 
rived firom  the  vegetable  kingdom,  346, 
847. 

Languages,  variety  of,  in  die  South 
American  wilds,  20;  changes  in  the 
terms  of,  191;  in  language  truth  to 
nature  should  be  the  chief  object,  192. 

Latent  life,  disquisitioD  on,  242,  243. 

Lecideae,  10, 12£. 
'      Leguminoee,  280, 284, 285, 286. 

Lemaur,  Don  F.,  his  trigonometrical 
survey  of  the  Bidiia  de  Xagua,  174. 

Lepidosiren,  periodic  torpidity  of,  243. 

LeprarisB,  the,  214. 

Leucopria,  218;  modulata,  261. 

Lianes,  or  creeping  plants,  one  of  the 
vegetable  forms  by  which  the  aspect 
of  Nature  is  principally  determined, 
227,  831. 

lidiens,  10,  126. 

LiliaceaB,  one  of  the  vegetable  forms  by 
which  the  sspect  of  Nature  is  chiefly 
determined,  229,  341. 

Lima,  observations  lor  determining  the 
longitude  of,  420, 486, 486. 

limande,  of  the  Orinoco,  203. 

Lions,  of  South  America,  12;  nocturnal 
roar  of,  109;  not  to  be  found  in  the 
Sahara,  90. 

Lithodeiidra,  the,  263. 

Lithophytes,  the,  214,  261  et  »eq. 

Llanos  of  South  America,  2;  the  great 
plains  of  the,  7;  extent  of,  8;  adapted 
for  breeding  cattle,  10;  have  become 
habitable  to  man,  18, 14;  extension  of, 
22;  of  Caracas,  26,  27,  04;  elevation 
of,  27;  of  Barcelona,  28;  effect  of, 
on  the  mind,  28;  general  observations 
on,  29;  of  the  vidley  of  the  Amazon, 
83;  situated  in  the  tuxrid  zone,  88;  de 
Apure,  temperature  of,  187;    exten- 


sively   overflowed   by   the   Orinoco; 

186. 
Loffling's  expedition  to  Cumana,  181. 
Loxa,  town  of,  890. 
Luminosity  of  seapwator,  246 ;  attriboted 

to  Molluscs,  247  et  »eq. 
Lupata,  the  Cordillerss  of,  covered  with 

eternal  snow,  9;  mountain  range  of, 

120. 
Lyctonia,  ancient  land  of,  266,  266. 

Macos,  race  of  the,  20. 

MacrocystiB  pyrifera,  a  species  of  marine 

fucus,  colossal  size  of,  276. 
Macusi  Indians,  religious  traditions  of 

the,  147. 
Madagascar  River,  hedgehogs  and  tor- 
toises of,  242,  243. 
Madrepores,  the,  268. 
Magdalene  River,  called  ''The  Great 

Water,"  by  the  natives,  166;  valley  of, 

416. 
Magellan,  straits  of,  the  temperature  of, 

107. 
Magnetic  needle,  physical  effects  of  the 

sudden  variations  of  the,  249. 
Mahu  River,  description  of  the^  186. 
Majonkong  Indians,  mountainous  country 

ofthe,  176, 180. 
MalvacetB  (Mallows),  one  of  the  vege- 

table  forms  by  which  the  aspect  of 

Nature  is  principally  determined,  224; 

its  various  famiUes,  806,  806 ;  on  the 

natural  history  of  the,  306. 
Mammalia,  the  ratio  of  their  nnmerical 

distribution,  287, 288. 
Man,  various  races   of,    in  the  Sonth 

American  wilds,  20, 142;  his  ferocity 

in  a  savi^e  state,  20,  161 ;  discordant 

elements  of,  even  in  civilized  life,  21 ; 

everywhere  is  maA  opposed  to  man,  21 ; 

the  monuments  of  his  creative  genius 

pass  away,  while  the  lile-springs  of 

Nature  remain  eternal,  173. 
Maneo  Capac,  his  mysterious  appearance 

in  Peru,  397. 
Manimi,  perilous  cataract  ledges  of,  166. 
Mapires,  the  coffins  of  the  Indians,  171. 
Maps,  of  South  America,  181. 
Maquitares,  race  of  the,  20. 
Mar  de  Sargasso,  geographical  situation 

of,  48. 
Maranon,  valley  of,  402. 
Maravaca,  mountain  of,  179.         ,* 
Marmot,  the,  283. 
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r,]Mvi9ited»n84,18«. 
If  Mtodons,  elephantine,  233. 
Matter,  Thai  force  of,  sfiniiire  and  ve- 
polsive,  883;  yarioua  oombiaatioiM  of, 

Maoritia-palms  of  Sooth  Ajaeriea*  l^; 
oaeftt]  and  nutrilioua  piopeitiaa  of, 
IS.  IM,  186. 

Maypures,  cataracts  'of,  153  et  mq.  ; 
genaral  afiooiut  of  the  water&Us  of, 
163,  et  teq.;  missionary  village  of, 
163;  Parrot  of,  173. 

liedttienraiiean,  great  eataalnphe  by 
which  it  was  formed,  316,  363-366 ; 
Siralo's  aoooant  of,  363. 

,  three  peninsulas  of  the,  Iberian, 
Italian,  and  Hellenic,  366. 

Medusa  hysocella,  ele(»tric  light  ■track 
from  the,  349. 

Mehemec  Ali,  hia  exploring  expeditions 
to  the  Moantains  of  the  Moon,  117. 

Melastomacese,  160;  one  of  the  vegetable 
fcrms  by  which  the  aspect  of  Nature  is 
principally  determined,  239,  346. 

Mdocactuses,  the,  16, 138, 326;  vegeta- 
ble springs,  313. 

Meta,  whirlpool  and  rock  at  the  entrance 
of  the,  161. 

Mexican  Gulf,  rotatory  stream  of  the, 
131-134 ;  coral  islands  in  ther3o6. 

Mexico,  plateau  of,  its  elevation,  68 ; 
elevation  of,  in  the  equinoctial  seme, 
308;  general  elevation  of,  309 ;  the 
ConiliBrs  and  oaks  of,  316  el  aeq* 

MicBoscope,  wonderful  discoveries  of  the, 
311. 

Migrations,  through  northern  Asia  to  the 
western  coast  of  America,  11, 131. 

Mimosas,  the  steppes  of  South  America 
covered  with,  16, 316 ;  one  of  the  vege- 
table forms  bv  which  the  aspect  of 
Nature  is  principally  determined,  224 ; 
the  habitat  and  natural  history  of, 
307,  308. 

Mirage,  deceptive  appearances  of  the, 
13,137. 

Mississippi,  its  sources  and  elevation,  39; 
the  forest, -prairies  of,  40;  temperature 
of  the  valley  of  the,  102, 103. 

Missouri,  deposits  of  the,  38. 

McBris,  Lakor  probably  once  connected 
with  the  sea,  244. 

Mollusca,  marine  luminosity  of  the, 
346,  247  et  $eq. 

Monad,  question  respecting  the,  241. 


MoQgoIi«aS«flppa»iaO«ii«ral  AaM,4,19. 
Monkeys  of  South  Aasorica,  cries  ot  IJM, 
303. 

Monocotyledons,nameroas8pecies  of,  313. 

Moon,  natural  represeataiioas  o^  16A. 

,  Mnnataina  of  the,  0;  diaqusiiliaa 

on.  114,116. 

Mont  Blanc,  310. 

Monte,  the  tens,  in  Spaadah,  applied  bo& 
to  mountain  ajid  Ibreat,  194. 

Monte  Video,  sitnation  aiiad  teoipaatan 
of,  104. 

Nuovo,  in  the  Pdopoaneaos,  866. 

Mouflon,  the  long^^ionied,  of  South  Anie* 
rica,ll. 

Mountains,  of  Sooth  Ameneay  system  «C 
80,  31 ;  plan  for  measnringf  the  heights 
(rf,  33 ;  vast  range  in  North  Ameriea* 
86-88;  the  Cordilleras  the  loosest 
chain  in  the  world,  42,  43  ;  plaleaax 
of  Asia,  63-^3;  table  of  elevauoBS, 
68;  general  view  of  the  gpreot  moon* 
tain  chains  of  Asia,  63—73;  on  the 
smow-lines  of,  73  et  eeq. ;  mannm  ol^  ia 
South  America,  84 ;  <Btimerous  teran 
for,  in  the  Castilian  dialects,  191,  302 ; 
the  names  of,  derived  from  the  mest 
ancient  relics  of  languages,  236  ;  trans- 
parency of  the  atmosphere  of,  d38; 
prooess  »f  their  formation,  262. 

Mule,  instinctive  cunning  of  the,  for 
allaying  his  thirst,  16. 

Musk  Ox,  of  South  America,  11,- 126;  of 
the  Mississippi,  40. 

.Muysca8,the  ancient  inhabitants  of  New 
Granada,  426 ;  civilization  of,  426. 

Mylodon  robustiis,  222. 

Myrtaceaa  (Myrtles),  179,  280  ;  of  Ans- 
tralia,  312 ;  one  of  the  vegetable  forms 
by  which  the  aspect  of  Nature  b 
principally  delBrmined,  229,  343-346. 

Mysore,  .plateau  of,  its  elevation,  68w 

Naiads,  the,  213. 

Nations,  characteristics  of,  formed  by 
climate,  219. 

Natron  Lakes,  of  Egypt,  44. 

Nature,  the  study  of,  conducive  to  intel- 
lectual repose,  21 ;  her  powerful  influ- 
ence in  the  regions  of  the  tropics,  ISA, 
316;  the  life-springs  of,  ever  prolific 
and  eternal,  178;  the  many  voices  of, 
revealed  in  animal  existence,  200-201'; 
periodic  stiignation  of  216  ;  great  con- 
vulsion of,  in  the  Mediterranean,  216, 
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362-S65;  genertl  phyiiogiioiBj  of, 
S18,  219;  principally  detemiiiied  by 
sixteen  forms  of  planto,  221 ;  vital 
£nrc6  of,  iUu«tnted  by  Epicharmiu, 
888-385. 

Negroes,  various  hordes  of,  in  AMea,  19. 

^Nemterequeteba,  the  ancient  Pemvian 
"messenger  of  God,"  897,  426, 426. 

Nfirvado  de  Sorota,  immense  elevatioii  of, 

«  de  lUimam,  elevation  of,  43. 

■  situation  and  elevation  of  peaks,  204. 

JH&W  Granada,  the  ancient  seat  of  civiUza- 

tion,  425,  426 ;  the  native  land  of  the 

X>otato,  426,  427. 
Niagara,  origin  of  the  fsDs  of,  165. 
Nile,  on  the  sources  of  the,  115-129; 

-windings  of,in  Abyssinia,  157. 
NooBpday,  the  stiUness  of  in  the  tropics, 

contrasted  with  the  night,  200;  all 

lai^er  animals  then  take  refuge  in  the 

forest,  201. 

Oaks,  cover  the  mountain  plains  of  the 
equator  in  South  America,  281 ;  im- 
mense size  and  age  of  an  oak  in  the 
department  of  Charente,  275 ;  elevated 
ntuation  of,  growing  in  Mexico,  135. 

Oases,  of  the  African  desert,  2,  8 ;  num- 
ber of,  in  Egypt,  44;  the  name  of, 
Egyptian,  45. 

Ocean,  vegetation  of  the,  48,  49;  phos- 
phorescence of  the,  212, 245. 

Ocelline,  the,  253. 

Oco,  rock  of,  163. 

Opuntiaceee,  310. 

Orange  River,  its  elevation,  58. 

■ '  ■  ■  trees,  number  and  magnitude  of,  in 
the  Huertas  de  Piicara,  400. 

Orchideee,  natural  history  of  the,  312, 
313;  one  of  the  vegetable  forms  by 
which  the  aspect  of  Nature  is  princi- 
pally determined,  226, 227. 

Oregon,  territory  of,  35 ;  temperature  of, 
104. 

Orinoco,  the  wild  luxurianee  of  its  re- 
gions, 19;  rock  engravings  on  the 
banks  of,  82 ;  the  great  stej^e  extend- 
ing from  the  mouth  of  the,  81 ;  ac- 
counts of  the  cataracts  of,  153  et  *eq.; 
the  name  unknown  in  the  interior  of 
the  countrv,  1 55 ;  simply  called  **  the 
river,'*  1 66 ;  current  produced  by  the, 
155;  the  mighty  waters  of  pouredinto  the 
Atlantic,  156;  general  description  of, 
157  et  Hq.;  its  general  course  and 


]mBarkab]ewiBdi]^,Jl59;  pictaresque 
rocky  Tales  of,  161 ;  its  course  along 
the  chain  of  the  Parime,  161,  162; 
separates  the  forest  of  Guiana  from  the 
extensive  savannahs,  162;  danger  to 
boatmen  from  floating  finrest  trees,  162; 
possesses  the  singular  property  of 
colouring  black  the  reddish  masses  of 
granite,  163,  164;  on  the  sources  of 
the,  158,  175,  176,  178,  180;  the 
ancient  water  level  considerably  de- 

rressed,  164;  illustrative  notes,  174^ 
90;  passes  through  the  mountains  of 

the  Parime,  200. 
Orotava,  colossal  dragon-tree  of,  268, 269- 
Orphic  Argonaut,  mythical  narrations  cf, 

265. 
Otaheiti,  sugar  cane  o^  25. 
Otomacs,  or  Ottomaks,  a  tribe  of  Indiana 

who  eat  earth,  lizardi,  &;c.,  20,  14!^, 

143;  observations  on,  144,  145;  the 

poison  ciurare  used  by,  151. 
Ox,  the  constant  atteudbsnt  of  man,  17; 

everywhere  exposed  to  attask,  17. 

Pacaiiaima  Mountains,  182, 183, 184. 

,  latitude  of,  185, 186. 

Pachydermata,  222. 

Pacific  Ocean,  fi.r»t  view  of,  from  the 
Guaugamarca  of  the  Andes,  419;  im- 
mense advantages  to  be  derived  from  a 
direct  communication  with  the  Atlan> 
tic,  433. 

Paco,  of  South  America,  126. 

Padano  River,  176,179. 

Padurello,  212. 

Palms  of  South  America,  12,  13,  134f, 
136>  298;  the  Piriguao,  one  of  the 
noblest  forms  of  tiie,  161,  185;  the 
family  of,  221 ;  the  most  stately  of  all 
vegetable  forms,  by  which  the  aspect 
of  nature  is  principally  determined, 
223 ;  on  the  habitat  and  natural  his- 

~  tory  of,  297-304;  form  and  colour  of 
the*  fruit,  303. 

Pampa  de  Navar,  406. 

Pampas  of  South  America,  2;  general 
observation  on,  29. 

Panama,  Isthmus  of,  varions  measure- 
ments of,  434,  435. 

Paragua,  a  general  name  for  water  or 
sea,  193. 

Paraguamusi  River,  183. 

Paramo  de  la  Suma  Paz,  the  mountain 
group  of  the  Caracas,  its  elevation, 
vegetation,  &c,,  4,  84;    the  highest 


448 


INDEX. 


Alpine  regions,  83,  94;  of  the  Andes, 
in  Pera,  elevation  and  description  of, 
893,  407. 

Paramu  Rirer,  176. 

Parasitic  Termes,  261. 

Parirae,  mountain  chain  of  fhe,  161, 162, 
200;  the  terra  incognita  of  South 
America,  178;  the  lake  of,  alleged  to 
be  the  source  of  the  Orinoco,  181, 
Zabulon,  187;  a  general  name  for 
water  or  sea,  183;  the  great  Mar  de 
la,  proved  to  be  the  Lake  Amncu,  188. 

Paropanisus,  the  snow-crowned  summits 
of  165, 176. 

Parras,  elevation  of,  208. 

Paspalum,  the  steppes  covered  with,  16. 

Passo  del  Norte,  elevation  of,  208. 

Pastos,  Province  de  los,  its  elevation,  68. 

Peccary,  tracts  of  the,  197. 

Pentastoma,  213;  a  division  of  the  para- 

'    sitic  vermes,  251. 

Peru,  remains  of  the  great  road  formed 
bj  the  Incas,  393-897. 

Periplus  of  Scjlax,  46. 

Peru,  Pizarro's  invasion  of,  895,  897; 
historical  notions  of,  897;  treasures 
taken  Arom  the  temples  of,  bj  the 
Spaniards,  410,  480;  ancient  worship 
of  the  son,  480,  481. 

Petriftictions,  wonderful  phenomena  pre- 
sented bj  the  study  of,  873. 

Phanerogamic  plants,  320,  238,  376; 
immense  variety  of,  276--278;  nume- 
rical relations  of  279  et  $eq. 

PhiUppines,  inhabited  by  the  Spanish 
race,  191. 

Phesnicians,  extent  of  their  discoveries, 
110,  111. 

Phosphorescence  of  the  ocean,  313,  345. 

Photocharis,  luminosity  of  the,  247. 

Phyllodia,  845. 

Phyto-cora]s,253,  358. 

Pinduri,  perpetual  snow-Iin^  of  the,  77. 

Pine  forest  at  Chilpanzingo,  828,  839; 
of  South  America,  194, 381 ;  elevated 
situation  of  some  growing  in  Mexico, 
916 ;  various  species  of,  in  Europe,  818 ; 
their  geographical  distribution,  831; 
gigantic  forms  of,  838-^335. 

Pinnate  leaves,  physiognomy  of,  353. 

Piragua,  mouth  of  the,  166. 

Pirara  River,  course  of  the,  186. 

Pirigara,  singular  properties  of  the,  848. 

PSriguao,  one  of  the  noblest  species  of 
palm-trees,  161, 185. 

Pizarro's  invasion  of  Peru,  895,  897. 


Plains,  desert,  of  Africa,  3;  vast  extai 
of,  8;  of  Asia,  4. 

Plains.    See  Steppes,  Llanos,  Sec. 

Plantains,  one  of  the  plants  bj  whidi  fit 
aspect  of  JNatore  is  principally  deter* 
mined,  334,  327;  immense  one  m 
Lycia,  272. 

Plants,  various  species  of,  in  the  gre^ 
Asiatic  Steppes,  4;  different  cluino- 
teristics  of,  in  Africa  and  South  Ame- 
rica, 10 ;  on  the  cultivation  of,  ia 
elevated  plateaux,  62;  in  the  Llanm 
of  the  Caracas,  94;  the  &rinaceoai 
grasses,  128 ;  ideas  on  the  physiognomy 
of,  210-281;  illustrative  notes,  232- 
352;  universally  of  their  existence, 
214;  causes  of  the  absence  of,  over 
large  tracts  of  land,  216,  217;  sixteen 
forms  by  which  the  aspect  of  Natars 
is  principally  determined,  221-229  et 
pcutim;  Palms,  223;  Plantains,  or 
Banmas,  MalvacesB  and  Bombacev, 
224;  Mimosas,  Heaths,  225;  Cac- 
tuses, Orchidew,  Casuarineee,  226; 
Conifers,  Pothos,  Lianes,  227 ;  Aloes, 
Grasses,  228;  Ferns,  Liliaceee,  Wil- 
lows, Myrtaceee,  Melastomaceae,  and 
liaurinen,  239;  on  the  numerous 
species  of  Phanerogamia,  and  their  ex- 
tensive geographical  distribution,  276- 
294;  illustrative  notes  on  the  varioos 
forms  of  plants  which  principallj  de- 
termine the  aspect  of  Nature,  29<l-846 
elptutim;  as  yet  imperfectlj  explored 
in  South  America,  292-294 ;  gigantie 
pines  and  cypresses,  823,  324.  326; 
beauties  of  the  aspect  of,  34  6»  841^; 
general  view  of  the  physiogDoray  ef, 
849-352;  on  the  similarity  of  vegeta- 
tive forms,  351. 

In  addition  to  the  plants  above  enumera- 
ted, the  foUowii^  which  occur  pas- 
sim, are  referred  tounder  their  respec- 
tive alphabetical  entries:— Acacie, 
Alders,  Amentacese,  Amygdalee,  Aris- 
tolochias,  Arundaria,  Bambusacese, 
Banyans,  Biguonias,  Carolines,  Cala- 
diums,  Cnsalpina.  Composite,  Cresoea- 
tia,  CrucifersD,  Cryptogamia,  Cupu. 
lifene,  Custacee,  CyacesB,  Cynometia, 
Cyperaceee,  Dicscie,  Dicotyledons, 
Ephidiae,  Ericacen,  Escallonese,  £a- 
phorbiacete,  Fucus,  Glumacece,  Gus- 
tavia,  HymenesB,  Jnneaceee,  r^iatg, 
Leguminosse,  Melastomas,  Melocactas» 
Monoootyledons,    Oaks,  Opontiaeee, 
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I    Phyllodia,     Pinifene,    Poljpodiacese, 

I       Portulace8e,Bosacece,  RabracesB,  Saxi- 

frage,    Synanthereee,     TeiebinthacesB, 

i       Tbeobroma,    Tiliaceeo^    UmbellifersB, 

Urticeee,  Yews,  dec. 
I  Plata,  Steppes  of,  6. 

Plateaux,  mountain,  of  Mexico,  general 

elevation    of,    209;    of    Caxamarca, 

Humboldt's  journey  orer  the,  S90-420; 

of  Asia,  58-62 ;  table  of  elevations,  58. 

I  Pleuronectes,  a  species  of  sea-fish,  260. 

i  Pliny's  account  of  the  eruption  of  Mount 

Vesuvius,  869, 870. 
;  Podocarpus    taxifolia,   its    geographical 
distribution,  822. 

Poison,  used  by  the  Otomaks,  151, 152. 

Polygastrica,  212. 

Polypodiacece,  family  of  the,  838. 

Polyps,  natural  history  of  the,  258. 

Pompeii  buried  by  an  eruption  of  Vesu- 
vius, 369. 

Pongo  River.  401,  402. 

Pontus.     See  Euxine. 

Popayan,  plateau  of,  its  elevation,  58. 

Popocatepetl,  volcano  of,  65. 

Pontes  elongata,  260,  26 1 . 

Porlieria  hygrometrica,  401. 

Port  Famine,  situation  and  temperature 
of,  109. 

Portulacas,  214. 

Potato  plant,  the  native  produce  of  If  ew 
Granada,  426,  427. 

Pothos,  one  of  the  vegetable  forms  by 
-which  the  aspect  of  Nature  is  princi- 
pally determined,  227,  829;  belongs 
exclusively  to  tropical  climates,  829. 

Prairies  on  the  Missouri,  2. 

Primeval  Forest.     See  Forest. 

Pamacena,  the  island  of,  159. 

Pamice,  volcanic  origin  of,  869. 

Purinarimi,  perilous  cataractledge  of,  1 66 . 

Quai>>Dba,  the  river,  its  course  through 
the  Sahara.  92. 

Quadrupeds  of  South  America,  12, 133 ; 
of  the  Mississippi,.  40. 

Qneretaro,  elevation  of,  208. 

Quina  Bark  and  Tree,  notices  of,  423. 

Quito,  plateau  of,  its  elevation,  58 ;  the 
first  conquest  of,  by  thelncas  of  Peru, 
236;  the  table-laud  of,  one  volcanic 
hearth,  360;  one  of  the  capitals  of  the 
locas,  396. 

lUyTLSsf  A,  immense  flowers  of  the,  231. 


Rain,  general  effects  of,  after  drought  in 
the  Steppes,  16, 138. 

Rattlesnake,  vermes  which  inhabit  die 
lungs  of  the,  251. 

Randal,  the  cataract  of,  165 ,  dangerous 
navigation  of,  166. 

Red  Sea,  coral  reefs  in  the,  255. 

Reinaud,  M.,  on  the  Mountains  of  the 
Moon,  115. 

Remora,  the  sucking  fish,  ^n  agent  ibr 
catching  turtle,  257,  258. 

"  Rhodian  Genius,"  dissertation  on  the 
mysterious  painting  so  called,  880^385 ; 
the  principles  of  vital  force  illustrated 
from,  by  Epicharmus,  383;  illustrative 
note,  386>-889. 

Rhopala  ferruginea,  401 . 

Rio  de  la  Plata,  its  magnitude,  156. 

Rivers,  effects  of,  overflowing  their  banks, 
17;  of  South  America,  156;  of  the 
Caracas,  the  peculiar. blackness  of  the 
water,  160;  a  generic  name  for,  usu- 
ally adopted  by  those  inhabiting  their 
banks,  183;  the  only  means  of  travers- 
ing the  continent  of  South  America, 
195 ;  the  names  of,  derived  from  the 
most  ancient  relics  of  languages,  236. 

Roads,  remains  of  the  great  road  of  the 
Incas,  393-397. 

Rocca  del  Palo,  the  highest  northern 
margin  of  the  crater  of  Vesuvius,  376. 

"  Rock  of  Patience,"  at  the  entrance  of 
the  Biver  Meta,  161. 

Rocks  of  South  America,  images  graven 
in,20, 147,  148. 

Rocky  Mountains,  estimated  height  o(  32 ; 
extent  of,  35;  observations  on  the,  205, 
206. 

Rome,  temperature  of,  108. 

Rose  Tree,  great  size  and  longevity^  of 
one  in  Uie  Cathedral  of  Hildeisheim, 
275,276. 

Rosacese,  growing  in  the  Asiatic  Steppes, 
4,  95  ;  ratio  of  their  distribution,  321. 

Rotation  Stream  of  the  Atlantic,  120-122. 

Rotifera,  wonderfiil  revivification  of  the, 
211,240,  et  $eq. 

Rubiaceee,  280,  285. 

Rupuuuri,  Lake  of,  187. 

Sabbina,  sudden  appearance  of,  attri- 
buted to  volcanic  subterranean  fire,  360. 
Sacramento  River  in  California,  207. 
Sahama,  elevation  of  the,  205. 
Sahara,  the  great  desert  of,  two  races  of 
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.  men  Mpanted  hf  the,  19, 140 ;  disqai- 
sition  on,  69-98;  traTenes  Africa  Uke 
a  dried- np  arm  of  the  sea,  110. 

St  Bernard,  Mount,  height  of,  80. 

Salamanca,  in  Mexico,  elevation  of,  308. 

Salt  Lake,  Great,  206. 

Saltillo,  eleyation  of,  906. 

Samarang,  edthle  claj  of,  146. 

Samothrace,  traditions  of,  216.303,  305; 
aborigines  of,  263 ;  position  of,  363. 

San  Fernando  de  Atalwpo,  161. 

San  Juan  del  Rio,  elevation  of,  306.' 

San  Lais  Potosi,  elevation  of  308. 

Sanariapo,  on  the  Orinoco,  163. 

Sand-martiD,  hybernation  of  the,  343. 

Sand-spouts,  fiirj  of,  when  passing  over 
the  steppes,  14, 137,  266. 

Santa  Barbara  de  Arichuna,  mission  of, 
198. 

Santa  Fe  del  Naeva  Mexico,  elevation  of, 

Sapigoas,  nocturnal  erj  of  the,  199. 

Sarooramphns  Papa,  the,  340. 

Sanasores,  growing  on  the  Asiatic 
steppes,  4. 

Savannahs  of  South  America,  98 ;  on  the 
borders  of  the  Orinoco,  162 ;  inhar 
bited  \jj  the  Guareke  Indians,  163; 
overflowed  in  April,  187. 

Saxifrage,  388. 

Schomburgk,  Sir  B.,  his  antiquarian  re- 
searches in  South  America,  147-151 ; 
his  observations  on  the  sources  of  the 
Orinoco,  176;  his  journey  across  the 
continent  of  South  America,  177;  his 
account  of  the  Lake  of  Amucu,  186. 

Sculptured  rocks,  in  South  America, 
147-161. 

Sea,  on  the  uniformiiy  of  its  level,  364, 
265. 

Sea-coasts,  length  of  time  before  vegeta- 
tion appears  on  the,  10. 

Sea-water,  on  the  phosphorescence  of, 
245  ;  attributed  to  hirainous  mollusca, 
246,  247. 

Ssa-weeds,  phenomenon  of  their  accumu- 
lation on  the  western  coast  of  Africa, 
56  ;  of  the  ocean,  47-50. 

Seeds,  transferred  to  barren  roeks,  314. 

Senega],  inhabitants  to  the  south  of,  19. 

Serpents,  periodic  torpidity  of,  243. 

Sh&h&I  Pb6s,  elevation  of,  76. 

Sierra  Nevada  of  California,  observations 
on  the,  305,  306 ;  situation  of,  307. 

Sierra  Parime,  mountain-chain  of  the,  33.  , 


Silao,  deration  of;  306. 

Silla,  ascent  to  die  stimmiC  of  llie,  339L ' 

Silver,  value  of,  obtained  from  the  rainH 
of  Gnalgayoc  and  other  Pemvin 
mountains,  405. 

Simplon,  Mount,  height  of,  3^. 

Sipapo,  on  the  Orinoco,  168. 

Si^^n,  elevation  of  the  plain  of,  384 

Sitka,  situation  and  temperature  of^  104. 

siwah,  oasis  of,  44. 

Snow,mountains  eternally  oorered  wllli,fL 

Snow-Kne  of  mountains,  73  et  seq. ;  ol 
the  Himalaya,  236. 

Solano,  Don  Jose,  documents  o^  181. 

Spanish  race,  inhabitants  of  parts  of  As 
Andes,  the  Canaries,  the  Antilles,  aad 
the  Philippines,  192. 

Springs  from  the  bed  of  the  ocean,  15f, 
174 ;  which  rise  from  different  depdu, 
dependent  on  internal  heat,  873-379. 

Stag,  a  native  of  South  America,  183. 

Stars,  glorious  spectacle  of  the,  at  As 
Equator,  231,  349. 

Steppes  and  Deserts,  general  -view  of^ 
1-21 ;  in  the  Caracas,  1 ;  steiiTity  and 
monotony  of,  2 ;  the  heaths  of  nortfaen 
Europe  maj  be  regarded  ^s  such,  i; 
in  the  interior  of  Africa,  3,  9 ;  in  ceo* 
tral  Asia  the  largest  in  the  world,  S; 
covered  with  various  plants  and  heiti, 
4;  have  retarded  civilization,  5;  of 
South  America,  6  et  seq.  ;  of  Africi, 
causes  of  their  sterility,  10;  towns 
sprung  up  on  the  riven  of,  in  SouA 
America,  14,  137  ;  fhry  of  the  whiri- 
winds  passing  over  the,  14 ;  drought  of 
the,  and  mirage,  15 ;  genial  effects  of 
rain  after  drought,  16,  138 ;  like  a  vast 
inland  sea,  17,  139  ;  the  view  <^  du 
regions  by  which  thej  are  bounded  ia 
Africa  and  America,  19, 140  ;  ilhistn- 
tive  notes  to  the  article  ,on,  22-135; 
tracts  of,  covered  with  naked  rock,  28; 
of  northern  Asia,  57  ;  extending  fron 
the  month  of  the  Orinoco,  83 ;  of 
Central  Africa,  94,  95  ;  ve^netation  <^ 
95  ;  the  different  features  of,  in  Aftiei 
and  Asia,  153 ;  various  terms  for  ex* 
pressing  in  the  Arabic  and  Persiai 
langnages,  191,  202;  of  South  Anie^ 
rica,  may  be  regarded  as  mere  loesl 
phenomena,  216. 

Strachey,  Lieut.,  his  observations  oo  Ae 
snow-line  of  the  Himalaya,  74. 

Strato,  his  statement  respecting  the  pri- 
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neval  eoivmlsioD  <ii  the  waten  of  the 
If  edtterraneen  and  die  Eaziue,  163. 
Strrchnos,  an  Indum  poiflc»,  162. 
'   Strlues^aeatofthe,  13»136. 
'   Sugar-cane,  Tarieties  of  the,  24, 26,  26. 
Sun,  worshipof,hT  the  Peni  vian8,430, 431 . 
Sun  and  Mooa,  representations  of,  on  the 
rocks  of  the  Onnoco,  166. 
'    Swimming  eonriers  of  the  Rio  da  Gnan- 
eabamba,  899, 400. 
Swiss  scenery,  217. 
'    Sjdnej,  situation    and  temperature  of, 
109. 
Sjnanthereee,  95. 

Syracuse,  the  painting  of  **  The  Rhodian 
Genius"  at,  380-386. 

Temi,  the  river,  blackness  of  its  water, 
160. 
<    Tacarigaa,  lake  'of,  1 ;    its  surrounding 

aceuftry  and  vegelation,  22. 
I    Tapir,  traits  of  the,  i  97. 
I    Tartar  steppes,  4. 

Tay6,  an  animal  of  California,  127. 
Taxus  baccate,  peculiar  propertiesoi^  320. 
'    Teboco,  rocky  falls  of,  186. 
I     Teguayo,  Lake  of,  207. 
'     Temperatures,   mean  annual,  of  South 
America  and  Europe,tableaof,  100, 101. 
'     Teneriffe,  Peak  of,  the  vok^ano,  37 1 ,  879. 
I     Tepu  clieremi,  carved  rock  of,  148. 
TerebinthacecB,  280. 
Terra  del  Fuego,  temperature  of,  106. 
Torra-firma,  coast  of,  23. 
Theobroma,  delicate  bloaaoma  spring  from 

the  roots,  230,  348.: 
Theobroma  Cacao,  of  Soudi  America,  26. 
Thian-schan,  the  mountain-chain  of,  63, 

64,  66. 
Thibet,  mountain  plateau  of,  66 ;  eleTa- 
tion  and  geographical  situation  of,  60^; 
plains  of,  61. 
Tibbos,  nomadic  tribes  of  Africa,  60. 
Tiger,  American,  traiU  of  the,  196, 196, 

197  ;  its  nocturnal  roar,  199. 
TiliacecB,  194. 

Timpana^o,  Lake^of,  suppoeed^to  be  the 
Great  Salt  Lake,  36  ;  kNigitade  of,  206. 
Titicaca,  Lake  of,  elevation  of  the  pla- 
teau of,  68. 
Tomependa,  town  of,  on  the  Andes,  401, 

428. 
Tomo,  island  of,  164. 
Toparo,  on  the  Orinoco,  163 ;  month  of 

the,  166. 
Tortoises,  peikdie  tafidiiy  ot,  248. 


Trees,  immense  sixe  and  antiquity  of, 
271-276;  on  the  relation  existing  be- 
tween the  annular  rings  and  their  age, 
274  ;  naUnral  families  of,  374;  heights 
to  which  they  grow,  327. 

Trinidad,  asphaltic  island  of,  166;  ori- 
ginally t<n'n  from  the  mainland,  176. 

Tropical  winds  Jkvourable  to  the  mariner, 
154,  174. 

Tropics,  beauties  of  evening  scenery,  173 ; 
contain  every  variety  and  magnitude 
of  vegetable  forms,  217,  231. 

Tuamtni,  the  river,  blackness  of  its  water, 
160. 

Tnarycks,  nomadic  tribes  of  Africa,  60.^  j 

Tukiuish,  an  Asiatic  tribe,  6. 

Tula,  elevation  of,  208. 

Tundra,  the  name  of  cryptogamic  plants 
in  the  arctic  regions,  96,  96. 

Turtle,  curious  mode  of  catching,  by 
means  of  the  sucking-fish,  267,  26a 

Tuyu,  a  bird  of  South  America,  6. 

Tzana,  lake  of,  its  elevation,  68. 

UiviTARi,  island  of,  163,  166. 

Umbellaria  Groenlandica,  266. 

Umbellifera,  286,  286. 

Ummibida,  ruins  of,  44. 

Cniami,  mountain  of,  168. 

Ural  cliain  of  mountains,  63. 

Uraricapara  river,  183,  184. 

Urns  used  tor  {Hreserving  the  ashes  of  the 

dead,  171, 172. 
Urticea,  246. 
Uruana,    engraving   on   the   roeka    of, 

164. 

Yalbhcia,  lake  of,  24. 

Vanilla  form  of  the  Orchiden,  178,  326, 
230;  the  I'ragrant,  230. 

Vapour,  the  precipitation  of,  217,  366. 

Vegetation,  length  of  time  before  it  fixes 
itself  on  the  sea  coast,  10 ;  difierent 
characters  of,  in  Africa  and  South  Ame> 
rica,  10 ;  natural  history  of  the  vegeta- 
ble covering  of  the  earth,  214 ;  vegeta- 
tion most  exuberant  in  the  tropics,  217, 
220,  231 ;  entire  ikmilies  ot;  231 ;  the 
vegetable  forms  by  which  the  aspect  of 
Nature  is  principally  determined,  321— 
329;  their  numerical  relations  and 
geographical  distribution,  276  et  teq. ; 
ratio  of  distribution,  285;  as  yet  im- 
perfectly explored  in  South  America, 
293-294;  the  leading  vegetable  forms 

^  inatruetive  to  the  kadaeupe  painter^ 
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IKBEX. 


.    S46;  genanl  Tiew  of,  849-8A3;  rimi- 

'  lari^  of  vegetable  forms,  8dl.  See 
Flanta. 

Venesuela,  littortil  chain  of,  32;  its  ex- 
tent and  eleration,  33;  description  of,  33. 

Vermes,  parasitical,  351. 

Tesnyias,  eleration  of,  and  varions  mea- 
surements of  the  margins  of  the  crater, 
868,  876,  877 ;  great  eruptions  of,  864 

:    -866,  868  et  $eq.;  Rocca  del  Palo,  the 

'  highest  northern  margin  of  the  crater 
of,  876,    877;    measurement   of   the 

.  Punta  Nasone,  and  of  the  Hermitage 
of  Salratore,  877;  height  to  which  the 
sooricB  rise  from  the  bottom  of  the 
crater,  878. 

Vilfti,  species  of,  383. 

Villa  de  Leon,  elevation  of,  308. 

Vital  force,  dissertation  on,  880-880; 
illustrated  by  Epicharmus  from  the 
painting  of  the  "  Rhodian  Genius," 
888 ;  svmbols  of  its  existence  and  ex- 
tinction, 884;  definition  of,  886;  illus- 
tratiye  note,  886-889. 

VirennB,  a  native  of  South  America,  13, 
184. 

Volcanos,  still  artire  in  the  Califomian 
chain  of  mountains,  87,  38 ;  of  Acon- 
cag^oa,  305 ;  of  the  interior  of  Asia  and 
of  the  New  World,  65 ;  general  view  of 
their  structure  and  mode  of  action  in 
different  parts  of  the  earth,  358-875  ; 
previous  to  the  eighteenth  century,  all 
our  knowledge  derived^ from  observa- 
tions of  Vesuvius  and  Etna,  855 ;  sudden 
volcanic  fissures  in  various  parts  of  the 
earth,  356, 357 ;  various  heights  of,  858; 
craters  of  elevation,  the  importance  of, 
JB59 ;  various  groups  of,  with  fire-emit- 

I  ting  mouths,  359 ;  the  table-land  of 
Qmto  one  immense  volcanic  hearth, 
860;  the  subterranean  fire  progressive 
firom  north  to  south,  860;  earthquakes 
evidence  of  subterranean  volcanic  com- 
munication, 860,  361  ;  elevation  of 
Vesuvius,  and  various  measurements 
of  the  marguis  of  the  crater,  373, 876, 
877 ;  great  eruptions  of,  364^366,  368 
et  teq.;  in  the  chain  of  the  Andes, 
penetrate  above  the  snow-line,  367 ; 
caused  the    lofty  summit  of  Mount  | 


Cargnairazo  to  fidl  in,  when  the  wfaoli 
surrounding  country  waa  coi^ered  witk 
mud  and  fishes,  367;    volcanic  origit 
of  pumice,  369;  Pcnnpeii  buried  bjsa 
eruption    of  Vesuvius,    369 ;    Plioy^ 
account  of,  869,  870;  the  sammits  of 
upheaved  masses  of  trachyte  and  lav^ 
870;  Peak  of  Teneriffe,  371 ;  sadden 
appearance  and  disappearance  of,  371; 
wliat  generates  the  beat  of,  373-874; 
volcanic  phenomena  the   result  of  s 
cpnnection  between  the    interior  and 
exterior  of  our  planet,   373;    illostrs- 
tive  notes  of,  876-878^ 

Wabaput^,  cascade  of,  140. 

Wada-dhara,  elevation  and  vegetation  o(, 
79. 

Water,  peculiar  blackness  of  some  of 
the  South  American  rivers,  160. 

West  wind,  phenomenon  of  itsprevaknoe 
on  the  African  coast,  46. 

Western  currents  of  the  ocean  fovonrabk 
to  the  mariner,  154,  174. 

Wha-satch  mountains,  307. 

Wheatjfirst  cultaire  of,  in  New  Spain,  ISO^ 

Wheel-animalcules,  wonderful  revivifi* 
cation  of  the,  311,  340,  341. 

White  Sea,  myth  of  the,  185. 

Willows,  one  of  the  vegetable  forms  by 
which  the  aspect  of  Nature  is  princi- 
pally determmed,  339,  331,  3*43. 

Words,  changes  in  the  meaning  of,  191. 

Worms,  immense  variety  in  the  depth  of 
the  waters,  313. 

Xagua,  gulf  of,  springs  of  fresh  water  in  ' 
(he,  174.  I 

* 

Yanaouanqa,  paramo  of,  407. 

Yaruros,  savage  tribe  of,  197. 

Yew,  its  geographical  distribution,  833; 
its  great  longevity,  373. 

Yucatan,  architectural  remains  in,  131, 
133. 

Zacatbcas,  elevation  of,  308.  , 

Zahara,  phenomenon  of  the  west  winds   ! 

on  the  African  coast  attributable  to,  48L 
Zambos,  tribe  of  the,  197. 
Zoophytes,  the  calcareous,  351. 


Mnnon:  pmimtbo  by  BARiusoif  and  soir,  ax.  mabtim's  iakb. 


HUMBOLDT'S  COSMOS. 


Henry  G.Bohn's  Rejoinder,  Feb,  28,  1849. 


The  publishers  of  Mrs.  Sabine's  translation  (as  edited  by  Col. 
Sabine)  having  put  forth  an  advertisement  accusing  my  trans- 
lator of  a  misstatement^  I  feel  it  incumbent  on  me  to  disprove 
that  imputation  by  adducing  the  facts,  supported  by  unequi- 
vocal evidence. 

Preliminarily  it  may  be  as  well  to  observe,  that  the  ori 
ginal  work  was  first  published  in  German,  vol.  1,  in  the 
spring  of  1845,  vol.  2,  in  the  autumn  of  1847,  and  that  three 
English  translations  of  it  now  exist. — ^The  first  translation 
(anonymous)  was  published  by  Mr.  Bailliere,  vol.  1,  in  July, 
1845,  vol.  2,  in  December,  1847,  at  £1  4s.-  The  second  (trans- 
lated by  Mrs.  Sabine),  was  published  by  Messrs.  Longman, 
and  Mr.  Murray,  vol.  1,  September,  1846,  vol.  2,  December, 
1847,  likewise  at  £1  45.--The  third  (translated  by  E.  C.  Ott^, 
with  the  assistance  of  scientific  friends),  was  published  by  my- 
self, both  volumes  simidtaneously,  February  1,  1849,  at  7s. 

Whether  the  first  translation  was  satisfactory  or  not,  or 
whether  its  priority  entitled  it,  according  to  trade  usages, 
to  any  exclusive  possession  of  the  market,  I  will  not  here 
inquire,  it  will  be  sufficient  to  observe  that  the  publishers 
of  the  second  were  not  disturbed  by  the  latter  consideration, 
and  accordingly  published  a  new  one,  which  annihilated  its 
predecessor.*  In  the  meantime  my  attention  had  been  di- 
rected to  the  book,  and  on  projecting  the  Standard  Libraby, 
in  the  beginning  of  1846,  it  was  one  of  the  very  first  set  down 
by  me  for, that  series.  A  vexatious  circumstance  having  de- 
layed my  translation,  and  finding  that  I  could  not  in  conse- 
quence produce  it  so  early  as  I  intended,  and  the  other  trans- 
lations being  in  the  interim  completed,  I  thought  it  as  well  to 
defer  mine,  and  out  of  what  I  intended  to  be  courtesy,  ab- 

*  Mr.  Murray,  it  should  be  observed,  states  that  he  had  the  book  in 
contemplation  more  than  fifteen  years  ago.  -  He  may,  therefore,  very 
fairly  claim  prioriiy  of  intention.  The  wonder  is  that  he  did  not  pubiisit 
the  work  himself,  instead  of  entering  into  a  coalition  with  Messrs. 
Longmans^  who  to  the  trade,  at  least,  are  the  ostensible  publishers. 


stained  from  annoiiiirijig  it,  eyen  sSb&c  it  was  ready  for  pub- 
lication. 

In  January,  1 848,  Messrs.  Longman,  in  reply  to  their  ex- 
press  inquiry,  were  informed  by  me,  in  writing,  that  my 
edition  was  in  progress;  subsequently  I  mentioned  tbat 
it  was  nearly  ready ;  and  in  the  beginning  of  January  last, 
I  ealled  on  tbem  to  say  that  it  wotdd  be  issued  at  the  end 
of  that  month.  As  I  am  not  accountable  to  any  one  for  givii^ 
to  the  public  cheap  editions  of  books  open  to  all,  I  thought  I 
was  performing  an  act  of  extra  civility  in  affording  them  time 
to  take  whate\er  measures  they  might  deem  necessary  to 
compete  with  me.  It  soon  transpired  that  I  was  to  be  met 
by  an  active  opposition,  I  thereupon  determined  to  give  pub- 
licity to  certain  advantages  in  my  edition,  which  I  might  other- 
wise have  allowed  to  pass  sub  sUentio. 

On  consulting  my  translators,  and  examining  the  book  xny- 
self,  I  was  enabled  to  point  out  the  following : — 

DZSTINCTXVB  FEATURES  OF  MT  EDXTION. 

1.  The  notes  abe  conveniently  placed  beneaxh  th* 

TEXT,  instead  of  at  the  end^  as  heretofore. 

2.  The  notes  are  augmented  (see  the  word  Translator, 

Notes  by,  &c.,  in  the  Indexes.) 

3.  The  author  s.  analytical  summaries  are  for  the 

FIRST  TIME  TRANSLATED  (thesc  amount  in  the  oiiginal 
to  24,  and  in  my  edition  to  21  pages.) 

4.  A  SHORT  MEMOIR  is  prefixed. 

5.  a  portrait  of  the  author. 

6.  all  the  foreign   measures  are  converted  ikto 

correspundino  english  terms. 

7.  The  passages  suppressed  in  mrs.  sabin£!s  epixiok 

ARE   INSERT eD« 

8.  Complete  indexes  are  sfrnjoiNED. 

I  had  no  idea  that  any  of  these  advantages  could  be  dis<- 
puted,  but  I  find  that  one  (No.  6)  is  altogether  denied,  and 
anolher  (No.  7)  so  ingeniously  excused  that  it  would  almostr 
seem  a  merit  to  excise  the  thoughts  of  gi'cat  minds,  when  they 
do  not  fall  in  with  the  notions  of  dieir  trtinslators;  I  cannot, 
however,  to  use  the  words  of  a  reviewer,  subscnbe  to  tht& 
taste  which  sets  "  literary  laundresses  to  clearstarch 
the  productions  op  thinkers  like  Humboldt," 


pftbops. 

.  The  advantages  Nos.  1,  2,  3,  4,  and  5  are  too  self-e^dent 
to  be  disputed,  and  are  therefore  necessarily  admitted. 

Under  No.  6  it  is  stated  that  in  my  edition  **  All  thefortxjn 
measures  are  converted  into  corresponding  English  terms,  which 
they  are  not  in  any  other, ^*  This  passage  has  been  construed 
as  if  my  translator  had  asserted  that  none  of  the  measures 
were  converted  in  Mrs.  Sabine's  edition,  a  meaning  neither 
intended,  nor,  as  it  appears  to  me,  implied. 

As,  however,  Messrs '  Longman  and  Mr.  Murray  ^^feel 
called  upon  to  state  that  Mrs.  Sabine's  translation  does  contain 
both  the  English  and  the  Foreign  measures," — and  this  in  the 
positive  degree,  without  any  qualification — I  feel  called  upon 
to  subjoin  an  official  letter  to  me  on  the  subject,  shewing 
that  it  does  not  contain  them,  that  is  to  say,  not  all. 

DxAR  Sir,  London^  Feb.  2b,  1849. 

Every  calculation,  without  a  single  exception,  in  your  edition  of 
Cosmos  hf|8  been  made  by  myself.  Your  letter  has,  therefore^  bMn 
put  into  ray  hands,  and  I  hasten  to  reply  to  it. 

It  is  true  that  in  Mrs.  6abine*8  translation  very  frequently  the  num- 
ber of  French  feet  and  the  centigrade  degrees  (when  .they  occur  in  the 
text)  have,  appended  to  them,  the  corresponding  English  feet  and 
Fahrenheit  degrees ;  but  even  in  the  text  this  is  by  no  means  universal^ 
and  in  the  notes  we  constantly  meet  with  untranslated  measures.  I 
jrefer  you  for  your  personal  satisfaction  to  the  following  notes :— >- 
Note  2.  Toises  and  Metres  some  20  times. 

» ■     ^>  P^®  3^*  ^^  ^^^  ^^  *'  ^  large  white  ape  with  a  black  face 

as  far  north  as  34^  N.  Lat."  (We  are  not  in 
the  habit  in  tliis  eountry  of  measuring  apes* 
&ces  by  degrees  of  latitude.) 
y,      5     ,,    363.  Innamerable  unconverted  toises. 
„    83      5,    381).  French  feet. 
9,  124      „    397*  Several  measures  left  unaltered. 
,,  125      ,y     39i).  One  ditto. 
yy  140     y,    407.  All  iu  centerfmal  degiees. 
,,348      „    440.  French  feet. 
„  366    „    452.  Ditto. 
„  381      yy    457.  Miilemetres  unconverted. 
„  383      „     460.  French  lines. 
I  have  not  time  to  look  over  the  text.'  and  have  probably  omitted 
many  of  the  notes  which  might  have  been  brought  forward  in  evidence. 

On  incidentally  opening  at  pp.  306,  331,  220,  and  222,  1  find  unre- 
duced foreign  measures,  but  have  not  time  to  continue  the  search*  I  umj 
add  that  in  several  cases  I  found  Sabine^s  reductions  incorrect. 

This  letter  is  written  hy  a  scientific  eoaiUui»r,  whose  name  \-r:i-^x^f,.ti„  „^„^ 
mm  not  Hi  present  authorised  to  publish.  /  '  aiWllUliy  youw. 


In  regard  to  No.  7,  the  Sufpbessed  Passages,  I  was 
»>Yenied  entirely  by  my  translator's  preface.     Had  I  known 
uat  the  longest,  the  one  which  alludes  to  Adam  and    Eve 
and  Paradise,  only  amounted  to  a  page  and  twelve  lines, 
instead  of  two  pages,  I  should  certainly  have  stated  the  £Buct 
with  more  arithmetical  precision.     The  passage  occurs  in  my 
edition  at  pages  364-5  of  vol.  1.     Another  passage,  a  mere 
good-humoured  banter,  about  our  English  Observatories  not 
being  allowed  to  make  observations  on  a  Sunday,  even  of 
extraordinary  phenomena  (vol.    1,  page  171)  amounts,  no 
doubt,  but  to  a  few  lines ;  and  a  third,  we  are   told,    only 
extends  to  five  lines.     Col.  Sabine  says  that  no  passage  has 
been  omitted  ^^/or  the  reasons  assigned,^^     What  the  reasons 
may  be  can  harcQy  signify,  the  fact  being  admitted;  it  happens, 
however,  as  will  be  seen  by  reference  to  the  preface,  that  my 
translator  does  not  assign^  but  merely  surmises   a  reason. 
It  is  further  said  tliat  the  sense  is  complete  without  the  pas- 
sages in  question.     So  it  might  be  without  many  others  ;  but 
this  is  not  the  matter  in  debate.      How  many  books   are 
there,  the  whole  mercantile  value  of  which  consists  in  the 
suppressed  passages,  although  sometimes  of  small   import. 
The  English  have  no  faith  in  books  which  they  find  to  be  in 
the  least  degree  mutilated,  and  1  am  too  much  of  a.  book- 
collector  not  to  provide  for  them  in  that  spirit. 

But  in  all  this  sensitiveness  about  the  precise  extent  of  the 
passages  suppressed^  it  is  entirely  lost  sight  of  that  the  whole 
24  pages  of  Humboldt's  Summary,  if  not  in  the  ordinary 
acceptation  of  the  term,  suppressed^  have  at  least  been  omitted: 
and,  taking  this  fact  into  consideration,  my  ti'anslator  may 
fairly  stand  excused  for  the  statement  made  in  the  preface. 

This,  however,  is  not  all.  My  attention  being  necessarily 
directed  to  a  closer  examination  of  the  book,  I  now  find  there 
are  omissions  in  the  text,  as  well  as  suppressions.  They  may 
be  important  or  unimportant— accidental  or  designed — ^I  care 
not.  There  are  omissions,  and  though  what  1  have  discovered 
in  hastily  turning  over  the  first  volume  may  seem  trifling, 
thefact  is  undeniable. 

It  will  be  sufficient  to  cite  the  following  three,  and  in  doing 
so  I  refer  to  the  pages  of  my  own  edition : — 

At  page  86  mention  of  the  comet  of  1811  is  omitted."^ 
159  lines  9  and  10  are  omitted. 

324  six  lines  are  omitted,  from  the  words  '^  The  nature  of  these 
inflections,**  down  to  "longitude." 


isd  There  are  likewise  errors  of  translation^  which  I  should  not 
M  under  ordinary  circumstances  have  deemed  it  necessary  to 
ki  mention.     But  I  feel  bound  to  show  that  the  preface  and 

*  advertisements  have  advanced  less  even  than  would  have 
fii  been  justifiable.  The  errors  mostly  arise  from  a  misconcep- 
a  tion  of  cases,  or  of  the  relative  to  the  antecedent  noun.  The 
■^  simplest  mode  of  showing  this  will  be  to  give  the  German  and 
i«  the  two  English  translations  in  juxtaposition,  marking  those 
ir,  words  in  italics  which  have  given  rise  to  the  mistakes. 

s 

•j       "  Durch  die  Libration  werden  ims^sichtbarer  das  Ringgebirge 

p  Malapert,  welches  bisweilen  den  Sudpol  des  Mondes  bedeckt." 

[i;  &.C. — ^Vol.  i.  p.  104. 

ti  Sabinb«  '  Ottb. 

•  :  *'It  is  this  libration  which  ena-  '^By  means  of  this  libration  we 
i]  bles  us  to  see  the  annular  moun-  are  enabled  to  see  the  annul&r 
^j  tain  of  Malf^pert,  sametimes  con-  mountain  Malapert,  (which  occa- 
'  cealed  from  us  by  the  moon^s  sionally  conceals  the  moou^s  south 
^  southern  pole/'     VoL  I.,  p.  90.  pole.)"    Vol.  I.,  p.  83. 


51  44  ^^Q  sjKitere  Schriftsteller  (wie  ein  unbekannter  Compilator 
^  der  dem  Aiistoteles  zugeschriebenen  Sammlung  wunderbarer 
*'  Er^ihlungen,  loelchei'  den  Tim'aus  benutzte,  oder  noch  am- 
I*  Juhrlicher  Diodor  von  Sicilien.)" — ^VoL  ii.  p.  165. 


tC 


Sabinx. 
Later  writers,  such  as  the 
unknown  compiler  of  the  'Col- 
lection of  Wonderful  Narrations** 
which  was  ascribed  to  Ari&totle 
and  of  which  Timseus  made  use, 
and  such  as  the  still  more  cir- 
cumstantial Diodorus  Siculus.*' 
Vol.  II.,  p.  130-1. 


Otte. 
*' Later  writers  (as  an  unknown 
compiler  of  the  Collection  c^  Won- 
derful  Relation^  ascribed  to  Aris- 
totle, who  made  use  of  Timeeus, 
and  more  especially  of  Diodorus 
Siculus.)*'     Vol.  II.,  496.. 


**  So  blieb  doch  im  Museum  den  Platonischen  Lehren  als 
sicherste  Stiitze  das  McUhjematische  fFmcn."— Vol.  ii.  p.  207. 


'Sabine. 
*' Yet  in  the  Alexandrian  school 
the  Platonic  doctrines  still  remained 
as  the  most  secure  support  of 
mikthematical  knowledge.**  Vol. 
II.,  173. 


Ottb. 
"Mathematics  still  constituted 
the  firmest  foundation  of  the  Pla- 
tonic doctrines  inculcated  in  the 
Alexandrian  museum.**  Vol.  II., 
p.  542. 


^'In  dem,  was  munittelbar  auf  die  Erweitemng  der 
Natnrwissenchaften  gewirkt  hat,  auf  ihre  Begrundung  dnrdi 
Mathematik  und  durch  das  Hervomifen  von  Erscheinxmgen 
auf  dem  Wege  des  Experiments,  ist  Alberts  von  BoUstadt 
Zeitgenosse  Roger  Bacon  die  wichtigste  Erscheinung  des 
Mittelahers  gewesen."— Vol.  ii.  p.  284. 

Otte. 
*^In  all  that  has  directly  ope- 
rated ontheextenfflon  of  theuatanl 
sciences,  and  on  their  esttiblish- 
ment  on  a  mathematical  basis,  and 
by  the  calling  forth  of  phenomen 
b>  the  process  of  experiment,  Ro- 
ger Bacon,  the  eontemporary  of 
Albertus  of  BoUslttdt,  may  be  re- 
garded as  the  most  important  and 
influential  man  of  the 
a«^/'    VoLII.,  619. 


Sabinb. 
*'  In  all  that  relates  immediately 
to  the  extension  of  the  natural 
sciences,  to  their  mathematical 
foundation,  and  to  the  intentional 
production  of  phenomena  in  the 
way  of  experiment,  Albert  von 
Bollstadt  or  Albertus  Magnus,  the 
cotemporaryof  Roger  Bacon,  holds 
the  foremost  place  in  the  middle 
»gea."  Vol.  II.,  247—8.  ^4 


\ 


"Auf  der  merkwiirdigen  Carte  von  Amerika,  die  der 
romischen  Ausgabe  von  der  Geographie  des  Ptolem'aus  vom 
Jahre  1508,  beigefiigt  ist,  findet  sich  nordlich  von  Gruentlant 
(Gronland)  das  aJs  ein  Theil  von  Asien  dai^estellt  wii*d,  der 
oiagnetiscbe  Pol  als  ein  Inselbeig  verzeidmet."-^VoL  ii. 
p.  322. 


Sabinb. 
'^  In  the  remarkable  map  of 
America  appended  to  the  Roman 
edition  of  the  Geography  of  Ptol- 
emy in  1508,  we  find  to  the  north 
of  Gruentlant,  (Greenland),  a  part 
of  Asia  represented,  and  'the  mag- 
netic pole*  marked  as  an  insular 
mountam."    Vol.  II.,  283. 


Ottb, 
''On  the  remarkable  chart  of 
America,  appended  to  the  edition 
of  the  Geograj^hy  of  Ptolemy,  pub- 
lished at  Rome  in  1508,  we  Imd 
the  magnetic  pole  marked  as  an 
insular  mountain,  north  of  Gruent- 
lant, (Greenland),  which  is  re- 
presented as  a  part  of  Asia.**  YoL 
II.,  659. 


(( 


Die  Starke  der  erregten  Electricitat  misst  Gilbert  an 
einer  nicht  eisemen  klemen  Nadel,  die  sich  auf  einem  Stilbe 
frei  bewegt."— Vol.  ii.  p.  382. 

Sabinb.  Ottb. 

*'  The  strength  of  the  electricity         ^^  Gilbert  measured  the  stren  jft 

excited  was  measured  by  Gilbert  of  the  excited  electricity  by  metcn 

by  means  of  an  iron  needle  (not  of  a  small  needle,  not   made  «f 

Tery  small)  moving  freely  on  a  iron,   which  moved  freely   am.  a 

point"    Vol.  II.,  p.  340.  pivot."    VoL  II.,  726. 


There  are  many  minor  errors,  such  as  40,000  baths  instead 
of  4,000  (Sabine,  vol.  ii.  p.  215).— Form  instead  of  cm7/za^»on. 
"which  quite  alters  the  sense  (Sabine  ii.  p.  160,  line  5.) — ^Such 
an  insight  has  been  attributed,  instead .  of  a  term  that  has 
been  applied  (compare  Sabine,  vol.  ii.  p.  1 1 1,  with  Ott^,  p.  474.) 
T^ese  instances  may  suffice  to  establish  my  poBition,  and  I 
hope  it  will  not  be  necei^sary  to  extend  them. 

With  regard  to  No.  8,  the  Indexes,  about  which,  however, 
nothing  has  been  advanced,  I  think  it  right  to  say  that  Messrs. 
liongman  and  Murray's  edition  properly  has  indexes^  but  a 
considerable  part  of  the  impression  happens  to  have  been 
issued  without  them,  and  my  copies,,  amongst  many  others, 
were  in  this  unlucky  condition. 

Having  now,  I  think,  distinctly  rebutted  every  implication 
levelled  at  me  on  this  subject,  I  have  only  to  add,  that  I  did 
not  undertake  the  translation  of  Cosmos  at  the  express  desire  of 
any  one,  but  solely  to  please  the  public,  and  in,,  accordance 
with  my  own  undertaking  to  give  them  books  at^ow  prices, 
creditable  alike  to  the  reader  and  tlie  publisher. 

Baron  Humboldt  is  a  kind-hearted  and  most  .exemplary 
old  man,  a  pattern  to  authors,  and  would  give  his  consent, 
and  with  it  his  good  wishes,  to  any  one  desirous  of  availing 
himself  of  his  labours  in  promoting  the  cause  of  science.  In- 
deed the  gentleman  who  originally  proposed  to  undertake  my 
translation  assured  me  that  he  had  the  express  sanction  of  Pro- 
fessor Humboldt  himself.  However  this  may  be^  I  at  least  have 
had  the  satis&ctuBi  of  i*eceiving  the  Baron's  hearty  commenda- 
tions for  what  I  have,  done,  and  his  suggestions  and  advice 
towards  what  I  am  about  to  do ;  and  as  soon  as  possible  the 
public  will  have  the  benefit,  in  a  cheap  and  elegant  series  of 
the  remainder  of  this  great  man's  works.  The  public,  espe-^ 
cially  newspaper  readers,  need  hardly  be  told  that  I  could 
quote  a  volume  of  commendations  on  my  edition,  if  I  thought 
it  necessary. 

In'  my  translation  great  attention  has  been  paid  to  style  as 
well  as  accuracy,  and  I  am  quite  sure  X^ia^  no  foreigner,  how-* 
ever  cultivated,  could  improve  it. 

HENRY  G.  BOHN.    . 
Tarl'Ureetf  Feb.  23. 


Sixes  the  first  publication  of  the  annexed  Rejoinder,  in 
the  conclading  panigraph  of  which  I  announced  my  inten- 
tion of  publishing  the  other  works  of  Humboldt,  uniform 
with  his  "  Cosmos/'  an  advertisement  has  been  issued  on  the 
other  side,  threatening  to  anticipate  me  with  one  of  them,  viz, 
^^Annckten  der  Natur,*'  a  little  work  first  published  in  1808, 
again  in  1826,  and  translated  into  French  in  1828,  under  the 
title  of  "  Tableaux  de  la  Nature,"  and  which,  tiU  now,  nobody 
seems  to  have  thought  worth  publishing  in  England.     As 
Baron  Humboldt  had  himself  recommended  this  work  to  mj 
attention,  and  at  the  same  time  informed  me  that  he   was 
engaged  in  a  careful  revision  of  it,  I  determined  to  make  it 
one  of  the  earliest  of  the  series,  and  was  merely  waiting,  iu 
compliance  with  his  suggestion,  till  the  new  edition   was 
published. 

I  shall  make  no  objection  to  the  party  opposition  which 
is  arising  to  my  cheap  editions,  but  call  upon  the  Public  to 
examine  the  grounds  of  it,  and  to  consider  well  the  policy  of 
encouraging  what  may  end,  according  to  my  view  of  the 
question,  to  their  own  disadvantage.  At  any  rate,  it  is 
hoped  they  will  await  the  publication  of  my  edition,  before 
they  determine  which  is  best  worth  their  patronage.  Mine 
will  probably  not  be  the  first  in  the  field,  as,  though  I  am 
no  laggard,  I  think  it  of  more  importance  to  publish  with 
care,  than  with  speed. 

H.  a.  B. 

Marcfi,  1849. 
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FINE  ARTS,  ARCHITECTURE,  SCULPTURE,  PAINTING,  HERALDRY, 
ANTIQUITIES.  TOPOGRAPHY,  SPORTING,  PICTORIAL  AND  HIGHLY 
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ANGLER'S  SOUVENIR. 

Vcap.  8to,  embellished  with  upwards  of  flO'beantlAil  SnmTings  on  Sted  hj  Bbckwitb  and 
Ton  AM,  and  hundreds  of  ennaved  Borders,  eveiy  page  bdng  tarroanded,  (pub.  at  18fJ,  doth, 
gilt,  9,.  TO*,  1834 

ARTIST'S  BOOK  OF  FABLES,  ^  ^ ,^^,    v^  «^,  ,       _. 

CompriBinK  a  Series  of  Original  Fablea,  fllutratad  bjr  »0  amUMif  beantifU  Engravingi  tm 
Wood,  hj  H&aTBT  and  other  eminent  Artists,  after  Designs  by  the  late  Jakss  HomtucoT^^VUL, 
Poet  8T0,  Portrait,  (pub.  at  \L  U.),  cloth,  gilt,  9:  1845 

BEWICK'S  SELECT  FABLES.  ^  .  ,    .    ..     ,, _.•         ^         _^     ,' 

With  a  Memoir,  large  paper,  royal  8ro,  with  several  Portraits  of  Bewick,  and  npwards  of  360 
Engraviogs  on  Wood,  origboal  impressions,  (pub.  at  II.  1«.).  bds..  1*2^  NeweattU,  isao 

*  From  the  earliest  period  to  the  present  time.  Upwards  of  «0  beautiM  EngraTinga  on  Wood,  by 
LwTOB.    8T0(pu1b.  at  a  l«.),gUt  cloth,  gilt  edges,  10*.  6d.  IW* 

BOOK  OF  GEMS,  OR  THE  POETS  AND  ARTISTS  OF  GREAT  BRITAIN. 

8  to1s.8to.    150  exquUite  Line  Engravings  after  TuaRSB.  B<>"jn»»»5!.".  Laiid^»«»,  Ko»n»TB 
MvLaaADT,  &C.  Ac;;  also  numerous  Autographs  (pub.  at  4t  14fc  Gd.)    Cloth  eleganUy  gilt,  «.  5*., 
or  In  morocco,  31,  d*. 
BOOK     OF     GEWS:    OR,    THE    MODERN    POETS    AND    ARTISTS    OF 
OBEAT  BRITAIN.   4n,   60  ixquisitely,beautiAil  Line  Engravings  after  Turner,  BoningjOT. 
&c  Ac.  (pub.  at  It  lis.  6A),  cloth.  eleganUy  gdt,  16«.  j  or  morocco^  fl.  Is.  »** 

BOOK  OF  RAPHAEL'S  CARTOONS,  BY  CATTERMOLE.  ^^,^w,ut 

8vo    With  an  exoulsite  Portrait  of  Raphael,  a  View  of  Hampton  Court  and  "'f>707j»*«?» 
totahedStee?ESSS»tof5e  celebrated  Cartoons  at  Hampton  Court  (pub.  at  15s.),  efoth,  ^ 

"^siri^'of  Landscape  Illustrations  of'the  most  interesting  locaUtiea  of  Shakspewers  gramas  s 
with  Historical  and  Descriptive  Accounts,  by  Washiko»ow  laviiiG,  Jassa,  W.  Hownn 
wSMwoaT«ri"«i».  and  others.  Sro,  witfi  45  highly-flnished  Steel  Engravlnga,  (pub^ 
lI.lls.6(i.),gUtcloth,14«.  "* 

J  vols,  medium  4to.  Containing  109  beautiMBngratlngfc  (ftA.  tt  Ml,  lOl.  Ui  bo«rd«,)  tall-bojiig 
morocco,  gilt  edges,  32.  IS*.  (U.)  «>«> 
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BRITTON'S  CATHEDRAL  CHURCH  OF  LINCOLN, 
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BULWER'S  PILGRIMS  Of  THE  RHINE. 

•Mu  XabelUtlMdwitk  t7cs4«blta  UMlagnTlngi  after  DwU  Sobarta,  Miacliaa!,  aad  hnli 
(pub.  at  IL  11«.  61I.).  doth,  gilt,  14*. 

CARTER'S  ANCIENT  ARCHITECTURE  OF  ENCLAND. 

lUostratcd  by  MB  kna  Capper-plate  EiigniTiiig%  eomprialDK  upwards  oi  Two  Thonaaiid  Spe- 
dmeni.  Bdited  bj  Jou  Baxnos,  £■«.  Boyal  tolio  (pvbw  «t  121. 13t.),  halMMMud  moneea, 
4L4$,  UV 

CARTER'S  ANCIENT  SCULPTURE  AND  PAINTING  NOW  REMAINING 
IN  ENGLAND.  frWB  the  BtfUaat  Period  to  the  Beifii  of  Hepnr  Till.  Witk  Ulatoiied  ui 
Critical  IIlutFatlone  by  Doocb,  Oooob.  Mbtsick.  Dawsou  Tussbm.  and  BminoM.  Boftl 
fUlo,  with  130  Urn  EiurraTfaiKe,  naanj  of  which  are  iMButlAilljr  ooloazed,  aad  aevaral  QlmniBateA 
with  gold  (pub.  J 16L  U«.),  half-boimd  noroeee*  6L  te.  lOB 


CARTER'S  GOTHIC  ARCHITECTURE, 

And  ABcient  Bandings  in  England,  with  130  Tiawa.  atebed  hy  kimadf  4  vola.  aqvara  Una,  (mk. 
Bt  Si.  St.) ,  half  morocco,  18a.  jflK 

CHAMBERLAINE'S  IMITATIONS  OF  DRAWINGS 

From  the  Greet  Maetera.  in  the  B07BI  Collection,  engraved  by  Babtolobbx  and  dUuu,  tafL 
foL,  70  PlBtct,  (pub.  at  iSi.  ISt.).  half  botuid  morooeob  gilt  adga^  U,  bt. 

CLAUDE'S  LIBER  VERITATIS. 

A  Collection  of  300  Engraringt  in  imitation  of  the  orldnal  DrawingB  of  (^avb^  bj  Far**- 
S  tola,  folio  (pnb.  at  i\L  10t.)7bBlf-bound  moracoo,  gUt  edgw,  lOL  lOi. 

COESVELT*S  PICTURE  GALLERY. 

With  aa  UtrodaetiaB  bv  Mbs.  JAJtBaoB.   Bofal  4H  W  Plalae  baawilflil|r  aapnaaat  in  oatlfM. 
l■dlBFnMfll(pttb.Bt»l.l•.),haIf•boa]ldno^ooeoeKt^^8l.8•.  UW 


COOKE'S  SHIPPING  AND  CRAFT. 

A  S«riee  of  A  brilliant  Btehinn,  oompriring  Ttetureaqneu  bat  at  tlte  lama  tbaa 
acoozate  BeprcecBUtiona.   Boyal  4to  (pub.  at  tL  13«.  U.),  gilt  doth,  IL  Ila.  fldL 

COOKE'S  PICTURESOUE  SCENERY  OF  LONDON  AND  ITS  VICINiTV. 

M  beautlfbl  Btcliinge  after  Drawingt  bj  Calcott.  STknrimut,  Pbovt.  AonaanL  H. 
81ABK.  and  CoTMAB.   Boyal  4to.   Ftoo/k  (pub.  Bt  61),  gilt  doth.  SL  is. 

CONEY'S  FOREIGN  CATHEDRALS.  HOTELS  DE  VILLE,  TOWfi  HAIXS, 

AND  OTHEB  BEHABKABLB  BUILDIiraS  IN  FBANCK  HOLLAND.  OBBJCAXT.  AND 
ITALT.  83  fine  large  Platea.  Imperial  folio  (pub.  at  lOL  10*.),  half  morooeob  gilt  edgea,  SLdk  M 

CORNWALL.  AN  ILLUSTRATED  ITINERARY  OF ;  ^ 

Inoladlng  Hutorical  and  DescrhitlTe  Acoounta.    Imperial  8«o,  UkMlSBlad  br  US  teaaUM  *^ 
graringe  ob  Steel  and  Wood,  br  Lambblli.  HmcBCLivrB,  Jacxboi^  WxAUAKa,  Bu,  &0.J 
Drawloga  by  CBsawiex.    (Fud.  at  16t.),  half  morocco,  8c 
ConiwaU  It  uadoBbteHy  the  moot  tnterevting  County  In  BftglaBd. 

CORONATION  OF  GEORGE  THE  FOURTH, 

By  8n  Obobob  Natibb,  In  a  Series  ot  above  40  magnUleaBt  Mntfaga  of  th« 
CeveaiontBl.  and  Banquet,  eonmchendisg  faitbftil  portraUi  of  many  of  the  disdagoiaked  ladM- 
dnala  who  were  preaent ;  whh  hietorieal  aad  deaeripilve  letter  pteee.  stlas  foiUo^  (pab.  at  asf  Me;) 
balMionBd  morooook  gilt  edgee^  ISi.  ISi. 

COTMAN'S  SEPULCHRAL  BRASSES  IN  NORFOLK  AND  SUFFOLK. 

TMdlttg  to  IBustrste  the  Boderisatiesl.  MUltsij,  and  Civil  Goetums  of  fenner  ages,  wKh  IiMer* 
frees  Deecriptiost,  fte«  by  Bawsom  Tubmbb,  Sir  S.  Mbtsicb,  Be,  ITS  Plales,  tba  oanaiSai 
BrssMt  ere  epleudidly  illumhieted.  S  vols.  impL  4to  half-bosad  moroce%  gilt  nisin.  HL  Ja.       Mi 
Tbe  Mme,  large  pm»er,  bapailal  nUok  half  merocoa,  gOt  edgea.  8L  IB. 

COTMAN'S  ETCHINGS  Of  ARCHITECTURAL  REMAINS 

In  varione  Counties  in  Englsnd,  with  Letter-prett  Desoriptlon*  oy  Bicxmak.  S  tola.  <>m^ui 
folio,  oontaiuing  S40  highly  spirited  EteUnga,  Tpub.  at  i4L),  baSf  moiooae^ «.  aa.  ^Sm 

DANIELL'S  ORIENTAL  SCENERY  AND  ANTIQUITIES, 

Tha  originBl  msnifleent  edition,  150  splendid  odlottrsd  Views  on  the  laiysBt  i-nals  aft^  ^m^ 
tecture.  Antiqiiities,  and  Landscape  Scenery  of  Hlndoostaa,  6  tttIs  to  1  alaaham  Ad^  laSTiS 
tlOU),  d/^ianay  bslf-bound  morocco.  58i.  lOe.  ^         ^^  nr^^m 

DANIELL'S  ORIENTAL  SCENERY, 

•vols,  in  S,  smsll  folio,  160  Pistes,  (pub.  st  UL  18e.),  hslf-bound  miiaiaia  IL  *l  -  ' 

Xhlsisradacsdttomthapncadinglsigawari^andlsaaeoloaiad. 


PUBLISHED  OR  BOLD  BY  H.  O.  BOBN. 


DANIELL'8  AN1MATCO  NATURC, 

Being  Plctunwiue  Delineatlont  of  tha  mm!  Mmnttng  g«HeHi  imm  aB  BwnAn  9t  VaitiMl 
Hktorf ,  136  Eaeravlngi,  with  LttAr-picw  DeM^^doM*  t  Mk.  amail  IoHa.  (pak. « IbL  Uk.), 
Inlf  moroeco,  (uuUbrm  with  the  Oiiental  Soanfqr),  SL  a$, 

DON  QUIXOTE,  PICTORIAL  EDITION. 

Tnntlated  by  Jartis,  eareftiUr  revlied.  With  a  oopioueilgiBal  Memoir  of  C«r«uitei.  IBn^ 
tnlad  bjr  apwardi  sf  890  beautiM  W«04  BngravfaMpi.  altar  the  adehiatwl  DasinM  of  Tout 
JoHAMMar.  inclndtaitf  16  nev  aaa  hwaatiAd  latga  Quu,  bf  AMMvm^mm,  mam  flnt  iSLiai.  S tola. 
Kqral  an,  (pvb.  %t  If.  lOt.),  cloth  gilt,  IL  8h  1844 

EGYPT  AND  HE  PYRAMIDS.-COL.  VYSE'S  CREAT  WORK  ON  THE 
rrSAMlDB  or  OICEH.  With  an  ApMndiiL  hf  J.  8.  ^MEiiia,  £•«..  on  the  Prnonlds  at 
.Ahovaoash.tbenuroiuB.4c.te.  Svola.liive(iftl8*ak«ithlSPlaties,  litboBrafAed  Ay  Haohb, 
(9ab.ai4(.4*.),eloth.2<.9K.  1B40-3 

CCYPT.-#ERR1NG»f  FffTY-CfOHT  LARCE  VIEWS  AND  fUUSTRATIONS 

OF  THE  PYRAMIDS  OF  OIZEH,  ABOU  ROASH,  &&  Drawn  from  actual  Survey  and 
Admeasurement.  With  Notes  and  Refereoees  to  Col.  Vjrse^s  creat  WariL  also  to  Denoa,  tha 
great  Fwnch  Work  on  Egypt,  BoselUni.  Belaoni.  Burckhaidt,  Sir  Oavdner  WUkinaon,  iiane,  and 
dthers.  a  Parts,  elephant  folio,  the  sise  of  the  ptat  French  "Sgypte/*  (pob.  at  m.  i6a.),  in 
printed  wrappers.  SI.  S«. ;  half-bound  moroceo,  4L  14f.  6d.  )S42 

FLAXMAN'S  HOMER. 

SeMDty-fisa  heaatlAil  Compoaltiona  to  the  1uk9  and  OnTaaax,  aogiaved  aadar  ItjJoiAii'a 
fnspecuon,hy  PiaoLi.Mosas.aadBi.AXK.   S^v^ohloaglkiUo  (paA.atU.ia.),  bds.,lf.3s.   1805 

FLAXMAN'S  yCSCHYLUS 

Thfaty-six  beantiftd  Compodtioas  from.  Oblong  folio  (pub.  at  81. 1I«.  9d.),  bda.,  R  It.  ISli 

FLAXMAN'S  HEStOD. 

Thirty-seven  beantffkd  ConqMsMloaa  frmn.  Obloaf  foUo  (prib.  at  21. 13t.  (kL),  bds.  If.  B«.        1817 


**  Flaxman's  uneqnaUed  Composltfons  from  Baaiar,  jBaohytas,  aad  Bcaied.  iwve  kaig  ban  Hbm 
admiration  of  Europe:  of  their  simplicity  »nd  beauty  «h«  pea  is  quite  iueapable  of  co»vcfl^g  an 
adequate  impresswn.''— Air  Tkomaa  Lamnnee, 

I     FLAXMAN'S  ACTS  OF  MERCY. 

A  Series  of  Eight  Compositions,  in  the  manner  of  Ancient  SenlptoK,  engraved  In  imitation  of  Hm 
original  Drawfiigs,  by  F.  C.  Lnwis.    Obhmg  ftilia  (piA.  attt,  te),  balf-boaad  noroeoo,  ICi.   m 

t     CELL  AND  CANDY'S  POMPEIANA  ; 

Or,  the  Topofcraphy^  Edifices,  and  OmamenU  of  Pon^pelL   Original  Scries,  eontaininr  the  Bantt 
of  the  Excavations  previous  to  1819.   3  vols,  nqnal  8ve,  nest  ewion.  with  upwards  of  nW  baaalUbl 

'  Uae  Engravings  by  Ooodaj.1.,  Cookb,  Huatx.  Pva,  fte.,  (pob.  aL  72. 4t.).  boanl^  V.  Sn         1894 

'     GOETHE'S  FAUST,  ILLUSTRATED  BY  RETZSCH. 

In  26  beautiftil  Outlines.    Boyal  4to  (pub.  at  \L  Is.),  gQt  doth,  lOt.  ML 

'  This  edition  contains  a  traasUtion  of  the  origioalpoenk  with  hisUiriad  sad  dcwripUTS 


GOODWIN'S  DOMESTIC  ARCHITECTURE. 


(pub.  at  U.  &«.).  doth.  92. 12«.  6d. 

QMNDLAY^    (CAPT.)   VIEWS    IN    INDIA.  SCCMEIIY,   COSTUME.   AND 

ARCHITECTURE  i  chiefly  on  the  Western  Side  «f  India.  Atlas  4te.  Consiating  of  88  most 
beautiftiUy  coloured  Plates,  higbly-flnisbed,  in  imltalUm  of  Drawings;  with  Descriptive  Letter, 
press.    (Fnb.atl32.Us.),hal&boundmoioceo.gilted9M,8t.a«.  1880 

This  is  perhaps  the  most  exquisitely-coloured  volume  (rflandeaapee  «Hr  f^^WT^ 
HANSARD'S  ILLAiSTRATED  BOOK  OF  ARCHERY. 


IL  lis.  &<.).  gilt  cloth.  lOi.  6dL 


HEATH'S  CARICATURE  SCRAP  BOOK, 

fn  60  Sheets,  containing  upwards  of  1000  Comic 

ad  other  eminent  Caricaturista,  oblong  folio,  (pu  ... 

This  clever  and  entertaining  volume  is  now  enlarnd  by  ten  addmonal  sbaetai  aech  eai 


On 60 Sheets, containing  upwards  of  1000  Comic  8n1i|MM  lAar  6B>i(0V%CavnaaAmcPaH^ 
numerous  subjects.    It  Includes  the  whole  of  Heat&s  Omnium  Gatherum^  both^Series;  IlUMti»* 


tions  of  Demonok^  and  Witchcraft;  OM  Ways  and  New  W^s;  Nautical  Dictionary;  Seeaa 
In  London :  Sayings  and  Doings,  Ac. ;  a  series  vt  humorous  illustrations  of  Proverb^  ftc.    As  a 
laige.and  alniost  inflnlta  storehouse  of  humour  It  stands  alone.   To  the  young  artist  it  would  ba 
tfsaad  a  nkoat  valuable  ooDaetion  of  studies ;  aad  to  tha  fhmi^  diela  a  eoastaat  aoarea  of  i 


CATALOGUB  OF  NEW  BOOKS 


HOGARTH'S  WORKS  ENGRAVED  BY  HIMSELF. 

lit  Sac  VUttM  llBclodiBg  th«  two  wdl-known  "suppreued  Plata  "),  with  elabonte  Letter^m 
Dcwriptiona,  hj  J.  Nicbol«.  Atlas  folio  (pob.  at  ML),  half-bound  iimmoooow  gilt  back  and  cdgea, 
with  a  Mcret  pocket  for  aoppreaaed  plates,  7k7'.  SD 

HOLBEIN'S  COURT  OF  HENRY  THE  EIGHTH. 

▲  Icrias  of  80  exqnididy  baantUtal  Poitialta,  eBgraved  bf  BAmroLOBBi,  Coornn,  and  oOmk  is 
Initatkm  of  the  original  Dimwiacsprescned  in  the  B«2*' CoUeetion  at  windaor:  with  Histnial 
and  Bionaphlcal  Letter-press  by  EDHoas  Lodob,  Esq.  Pablished  br  Jonw  CBAHannLun. 
lmpaialiu>  (pub.  at  liL  Us.),  half-bound  moiooco,  foil  gUt  baek  and  edgea,  U.  ISe.  6d.         UI2 


HOFLAND'S  BRITISH  ANGLER'S  MANUAL:  Edited  by  Eowakd  jBa8B,b«.; 
Or,  the  Art  of  Angling  in  England,  Scotland,  Wales,  and  Ireland;  indnding  a  naeatotial  Aeoout 
of  the  principal  nivers.  Lakes,  and  Trout  Streams;  with  Instructions  in  ¥ij  ViMhiag,  TnSSa^ 
and  Anjriing  of  ererr  Deser  ption.  With  upwards  of  80  exquisite  Platea,  manj  Mwhicfa  an 
hlghbr-flnlstaed  Landsc^es  eagmvod  on  Sim.  the  remainder  baantlfiiUjr  cngnwed  on  Wosl 
•eoh  elegant.  In  gilt  eloth.iai.  IM 

HOPE'S  COSTUME  OF  THE  ANCIENTS. 

fUnstrated  in  upwards  of  330  beautlAillj-engtaTed  Plates,  cont^ning  Bepresentationa  of  Egntisi, 
Gtoek,  and  Boman  Habiu  and  Dresses.  2  vols,  rqfal  Sro^  New  Edition,  with  uemtij  90  aMBOoasl 
Plates,  boards,  reduced  to  U  St.  ISli 

HOWARD  (FRANK)  ON  COLOUR, 

As  a  MnAiis  of  Ant,  being  an  adaptation  of  the  Enetienee  of  ProfeMora  to  the  Practice  of 


Amateurs.  iUnstratedbjr  18  oolouredVlMtes,  poet  8v«,  cloth  gilt,  8s.  UBB 

In  this  able  Tolnme  are  shown  the  ground  colours  in  which  the  nuMt  celebrated  painters  wurtod. 
It  is  very  valuable  to  the  connoisseur,  as  well  as  the  student,  in  painting  and  watereetosr 
drawing. 

HUNT'S  EXAMPLES  OF  TUDOR  ARCHITECTURE  ADAPTED  TO  MODERN 

HABITATIONS.    Boyal  4to,S7  Plates,  (pub.  at  3L  St.).  half  morocco^  11.4c.  VOL 

HUNT'S  DESIGNS  FOR  PARSONAGE-HOUSESi  ALMS-HOUSES,  ETC. 
Befai  Uo,  SI  Plates,  (pub.  at  II.  It.),  half  nuuoeeo,  I4c  Btt 

HUNT'S  DESIGNS  FOR  GATE  LODGES,  GAMEKEEPERS'  COTTAGES,  ETC. 
Bojal  4to,  18  Plates,  (pub.  at  IL  Is.),  half  morocco,  14c  188 

HUNT'S  ARCHITETTURA  CAMPESTRE; 

OIL^  DESIGNS  FOR  LODGES,  OABDENERS'  HOUSES,  Ac,  IN  THE  ITALIAN  STTUL 
12  Plates,  royal  4U>,  (pub.  at  11.  Is.),  half  morocco*  14s.  USJ 

ILLUSTRATED  FLY-FISHER'S  TEXT  BOOK. 

A  Complete  Guide  to  the  Sdenoe  of  Tiont  and  Salmon  Pishing.  Br  Tniornnna  Sodtk,  Gnt. 
(Ed.  Cbittt,  BASEiSTaa).  With  23  beautiftil  EngraTlnn  on  Steel,  after  Paintinga  Inr  Coorss, 
llnwToii,FuiJ>xae,LBB,  and  others.   8vOb  (pub.  at  R  lb.  Sd.),  doth  gUt^  lOs.  6rf.  18* 

ITALIAN  SCHOOL  OF  DESIGN. 

Consisting  of  100  Plates,  chiefljr  engrared  byBABTOLOtii,  afterthe  original  Pietorea  and  Dt«wii«i 
of  Guaaciiio,  Micbabii  Ahoblo,  Dombhiohino,  AnifiBALB,  Lunovzco,  and  AoosTtvo  Ci- 
»Accz,  PiBTBO  DA  CoBTOifi.,  Cablo  Mabatti,  Bud  Others,  in  the  Collection  of  Her  Midtftr. 
Imperial  4to,  (pub.  at  lOL  10s.),  half  morocco,  gilt  edges,  3/.  3c.  1842 

KNIGHT'S  (HENRY  GALLY)  ECCLESIASTICAL  ARCHITECTURE  OF  ITALY, 
PBOM  THE  TIME  OF  CONSTANTINE  TO  THE  FIFTEENTH  CENTURY.  With  sa 
Introduction  and  Text.  Imperial  folio.  First  Series,  containing  40  beondAil  and  highly  iatS' 
resting  "Views  of  Ecclesiastical  Buildings  in  Italy,  several  of  which  are  ezpensiTely  Hlnminated  is 
gold  and  colours,  half-bound  morocco,  61. 5s.  ISO 

Second  and  Concluding  Series,  containing  41  beautlAil  and  hishlT-lnterestinr  Tlewa  <rfEccka- 
astlcal  Buildinn  in  Italy,  arranged  in  Chronological  Order;  with  Descriptive Xetter-preBa.  In- 
peiialfalio^half-bonndmoroeeo^8<.6«*  ISH 

KNIGHT'S  (HENRY  GALLY)  SARACENIC  AND  NORMAN  REMAINS. 

To  Illustrate  the  Normans  in  SieQjr.  Imp.  folio.  30  large  EnKimrings,  oonaisttng  of  PtetneBSBi 
TIews,  Architectural  Bemains,  Interiors  and  Exteriors  of  Buildings,  with  dcsciliiUw  Letttr 
Press,  (pub.  at  5L6sJ  hail  morocco.  Si.  IS*.  6d.  IM 

The  same,  the  30  Plates  Coloured  like  Drawings,  half-bound  moroeeo^  81.  >*•  Wt 

Bat  very  few  copies  are  now  first  executed  in  this  expensiTe  manner. 

KNIGHTS  PICTORIAL  LONDON. 

6  vols,  bound  In  8  thick  handsome  vola.  imperial  Svo^  illuatrated  by  ttO  Wood  Ennrnvinca.  fBoh 
at  >L  8s.),  cloth  got,  U  18s.  ^Sfi-H 

LONDON.- WILKINSON'S  LONDINA  ILLUSTRATA; 

OB,  GRAPHIC  AND  HISTORICAL  ILLUSTRATIONS  of  the  moat  Intcfcating  and  Caiioa 
Ardiiteetural  Monuments  of  the  City  and  Suburbs  of  London  and  Westminster,  e.  v.,  M onaafeeiieh 
Churchn,  Charitable  Foundations,  Palaces,  Halls,  £ourts.  Procession^  Plaeea  of  earlr  AmaM- 
nents.  Theatres,  and  Old  Houses.  2  vols.  fanpL  4to,  containing  207  Cojiper-plate  BiimTiB& 
With  Historical  andDescriptire  Letter.presi,  (pub.  at  981.  bt.),  half-bound  tooioMOk  U.  teTulsS 


PUBLISHED  OR  SOLD  BY  H.  G.  BOUN. 


LYSONS'  ENVIRONS  OF  LONDON  ; 

Bting  aa  Historical  Aeeount  of  the  Towns,  Villages  and  Hamlets  in  tlie  Counties  of  Bxamj, 
Kent,  Essex,  Herts,  and  Middlesex.  6  vols.  4to,  PlatM,  (pub.  at  lOL  tot.),  elotli.  3L  10«. 
The  same,  large  paper,  6  vols,  royal  4to,  (pub.  at  l&L  15«.),  cloUi,  32. 3«. 

MARTIN'S  CIVIL  COSTUME  OF  ENGLAND, 

From  the  Conquest  to  the  Present  Period,  firom  Tapestir,  MSS.,  ftc.  ftoyal  4to,  61  Plates,  bean- 
tiSuOy  lUnmlnated  in  Gold  and  Colours,  cloth,  gilt,  2L  12».  id.  1843 

fVIEYRICK'S   PAINTED  ILLUSTRATIONS  OF  ANCIENT  ARMS  AND   AR- 
MOUR, a  Critical  Inquiry  into  Ancient  Armour  as  it  existed  in  Europe,  but  particularly  in  Eng- 
land, ftom  the  Norman  Conquest  to  th^Beign of  Cliarles  IL,  with  a  Olossaiy.  &e.  bv  Sir  Samobl 
.  Rosa  MaTaiCK,  LL.D.,  F.S.A.,  Ac,  new  and  greatly  improved  Edition,  corrected  and  enlarged 

>  throughout  by  the  Author  htmaelr,  with  the  assistance  of  Literary  and  Antiquarian  Friends, 

I  ( ALsaaT  Wat.  &c.^    S  vols,  imperial  4rc,  illustrated  by  more  than  100  Plates,  splendidly  illumi* 

•  nated,  mostly  m  golfl  and  silver,  exhibiting  some  of  the  finest  Specimens  existing  in  England; 

t  also  a  new  Plate  of  the  Tournament  of  Locks  and  Keys,  (pub.  at  21Z.),  half-bound  morocco,  gilt 

I  edges.  101.  lOt.  .  1U4 

Sir  Waltbk  Scon  Justly  deseribea  thia  collection  as  **!■■  ivcoiirAnABLB  ▲akovaT."— 
Edii^urgh  Review.  • 

I        MILLINCEN'S  ANCIENT  UNEDITED  MONUMENTS; 

r  Comprisinic  Painted  Oreelt  Vases,  Statues,  Busts,  Bas-Relleft,  and  other  Bemalns  of  OfedtB 

Art.  62  large  and  beautiful  Engravings,  mostly  coloured,  with  Letter-raress  Descriptions,  impe- 
rial 4to,  (pub.  at  9i.  St.),  half  morocco.  41. 14*.  M.  IBS 

I         MOSES*  ANTIQUE  VASES,  CANDELABRA,  LAMPS.  TRIPODS,  PATER>E. 

Tazsaa.  Tombs,  Mausoleums,  Sepulchral  Chambers,  Cinerary  Urns.  Sarcophagi.  Cippi ;  aii4 
(  other  Ornaments,  170  Plates,  several  of  which  are  coloured,  with  Letter-press,  by  Hora,  small 

I  SVC  (pub.  at  3L  8s.),  doth,  IJ.  6s.  1814 

,         MURPHY'S  ARABIAN  ANTIQUITIES  OF  SPAIN  : 

Repfesenting,  in  IpO  vert  highly  finished  line  Engravings,  by  La  Kxvx,  FiMnaif,  LAimaBBR, 
O.  Cooks,  Ac.,  the  most  reniarlcable  Remains  of  the  Architecture,  Sculpture.  Paintings,  and 
Mosaics  of  Uie  Spanish  Arabs,  now  existing  in  the  Peninsula,  includina  the  manufloeut  Palaea 
of  Alhambra:  the  celebrated  Mosque  and  Bridge  at  Cordova ;  the  Boyal  Villa  of  OeneraliflTe :  add 
the  Casa  de  Cfarbon :  accommmied  by  Letter- press  Descriptions,  in  1  vol.  atlas  folio,  original  and 
brllliuit  impressions  of  the  Plates,  (pub.  at  43f.),  half  morocco.  121. 12t.  1813 

MURPHY'S  ANCIENT  CHURCH  OF  BATALHA,  IN  PORTUGAL, 

Plans,  Elevations,  Sections,  and  Views  of  the ;  with  its  History  and  Description,  ana  an  Intie- 

ductoiy  Discourse  on  GOTHIC  ARCHITECTURE,  imperial  folio,  27  fine  Copper  Plates,  en* 

!  graved  by  Lowbt,  (pub.  at  61. 6t.),  half  morocco,  21. 8*.  1795 

NICOLAS'S  (SIR  HARRIS)  HISTORY  OF  THE  ORDERS  OF  KNIGHTHOOD 
OF  THE  BRITISH  EMPIRE ;  with  an  Aeeount  of  the  Medals,  Crosses,  and  Clasps  which  have 
been  oonAerred  for  Naval  and  Military  Services -^  together  with  a  History  of  tlie  Order  of  the 


the  King  of  Hanover,  and  the  Dukes  of  Cambridge  and  Snasex.    (Pub.  at  141. 14s.),  cloth,  with 
morocco  backs,  61. 1&«.  U.  *,*  Complete  to  1847 

the  sam^  with  the  Plates  richly  edknired  but  not  lUnmlnated,  and  without  the  ezt|a 


portraits,  4  vols,  royal  4to,  doth.  S/.  lSs.6ii. 

**  Sir  Harris  Nieolas  has  produced  the  first  comprehenrive  History  of  the  British  Orders  of 
Knighthood :  and  it  is  one  w  the  aiost  elaborate^  prepared  and  nlendtdlp  printed  worke  that  ever 
ieiuedflrom  the  preu.  The  Author  appears  to  us  to  have  neglected  no  sources  of  information,  and 
to  have  exhausted  them,  as  fhr  as  regards  the  general  scope  and  purpose  of  the  Inquiry.  Thp 
Graphical  Illustrations  are  such  as  l>ecome  a  vrork  of  this  chaiacter  upon  such  a  subject;  at,  oi» 
course,  a  lavish  cost.  The  resources  of  the  recently  revived  art  of  wood-engraving  liave  been 
combined  with  the  new  art  of  printiur  in  colours,  so  as  to  produce  a  rich  effect,  almost  rivalllag 
that  of  the  monastic  illuminations.  Biidk  a  book  i$  eure  tff  a  place  tn  everjf  great  librarjf.  It  con- 
tains matter  calculated  to  interest  extensive  classes  of  readers,  and  we  hope  by  our  specimen  to 
excite  their  curiosity."— Quarterly  Reviem, 

NICHOLSON'S  ARCHITECTURE;  ITS  PRINCIPLES  AND  PRACTICE. 

3  vols.8vo.  Fourth  Edition,  318  Plates  by  Lowbt,  (pub. at  31.3s.),  cloth,  11. 16s.  1841 

For  classical  Architecture  the  text  book  of  the  Profession,  the  most  useful  Guide  to  the  Student, 
and  the  best  Compendium  for  the  Amateur.  An  eminent  Architect  has  declared  it  to  l)e  "  not 
only  the  most  useful  book  of  the  kind  ever  publislied,  but  absolutely  indispensable  to  the  stu- 
dent." 

PICTORIAL  HISTORY  OF  PALESTINE,  THE  HOLY  LAND,  AND  THE  JEWS. 

By  John  K  itto,  editor  of  the  Pictorial  Bible.   2  vols,  super  iqyal  8vo,  with  above  60U  fine  Wood- 
cuts (pub.  at  11. 16c.),  cloth  gilt,  11. 6s. 

A  work  which  no  fiuni^  should  be  without.   It  will  interest  the  child,  and  instruct  the  phOb* 
'      Mpher. 


CATALOGUE  OF  HOSW  BOOKS 


PICTORIAL  HISTORY  OF  GERMANY  DUMMC  THE  ROOW  OT  FWgPEKtCK 
THB  OKBAT;  t«ci«JlB»  >  iMiiipiii  ■  Htototy  <f  tht  Stxi  ItowiT  War.    I7  Vvamsw  Kvub. 

PICTORIAL  HISTORY  OF  FRANCE, 

frninihn  itthNI-Ii-t-t  it!  "'-T"r^^-•-  f"*  tr  T  1  |iiit  1  lif  lliirTlraiili  HairtttHw  BtGlK. 
BotaiT  and  T.  GAsrsT.  2  votow  iapcilal  8t<h  aitttfnMd  br  rtgmiatt  tt M»  hnHUm  JBMMnian 
oniirood(pab.at8<.16t.)»eloth|ilt,lJ.te.  ~     jas 

PICTORIAL  HISTORY  OF  NAPOLEON. 

Bjr  0.  M.  BoasaT.  S  toIb.  imperial  8v<h  iHuatntei if  Mttif  Uft  baanHllil  ■MHHian  W Hobaci 


PICTORIAL  GALLERY  OF  RACE-HORSES. 

Gomaiiiinc  Ponraita  of  all  tlie  Winning  Honaa  of  tbe  DcrliT>  Oalta,  and  St.  Lajer  Stakn  dmiar 
tba  lut  Tfiirteen  Teavaj  and  a  Histofy  of  tbe  prineliMd  Opmtkm*  of  th«  TtunT  Ms  Wi&sftAKi 
(Qetw  Tattenall,  Ea^.).  Royal  8vo,  containing  76  beautiful  Engravinsa  of  Borneo  star  Pjcmni 
9f  Cooran,  HaaBiiia*  Hamcocx,  A&kbh,  Ac.  Alao,  fbll-Iengtb  dtaracter&atSe  Ptortniu  of 
calabiaicd  Uving  Sportamaa  (** Cncka  of  tba  Day")  by  SaTJtoun  (pub.  at  SL ah.),  aewlet  elotlii 

PICTURESQUE  TOUR  Of  THE  RIVER  THAMES, 

tat  Ma  Wcatan  Govne ;  faieladiiiff  pwtleiidav  Deiertptiona  of  Sidmond,  WlndBOTV  «Bd  BmOBva 
Court.  By  Jona  Fisbbk  McnaAT.  Illuacrated  by  apwanb  of  100  rerr  biieUy-teisbedWMi 
BMimflBgabr  Oa»i«  Skits,  BaAnavoa,  ltAMvmuM.Lmom,  and  otber  tanent  •nlatoita 
WMk  are  added  aeveial  beaatifol  Copper  and  Steel  Plate  Engraviiuea  by  Coou  tmd  odan 
OBalai(«baadaoiaavolaBM^royal8f*(pab.aitlt.ba.),ffiltcb>tb.I<te.  M.  kS 

Tba  noat  beaatiftil  voliune  of  Topograpbieal  Ligoograpba  aver  pradneed. 

PINELU'S  ETCHINGS  OF  ITALIAN  MANNERS  AND  COSTUIVTE, 

iBBliidliiffbla  Candval,  Banditti,  Aft,  V  Ptateaklaipertal«o.bd«-boaMl  waneea,  Hv. 

PRICE  (SIR  UVEDALE)  ON  THE  PICTURESQUE  ' 

1b luaiwyaad  Laadecape Gasdening ; wftb an Eaaaor ontbc  Oiigtai of "rMtegjad nnck addftioaal 
nattar.  By  Sir  TaoMAa  Dick  Lav»bb.  Bart,  wo,  witb  00  beatiftil  wood«  Ejwnniim  by 
MoBVAOv  Stablbt  (pub.  at  U.  U.),  gOt  elotb,  13*.  ^  18^ 

PUGIN'S  GLOSSARY  OF  ECCLESIASTICAL  ORNAMENT  AND  COSTUME: 
aaMu  iMtb  tba  Origya,  Biatoiy.  and  SimifleatiaB  of  tte  ? arioaa  Embleaiia,  Dcnees,  nd  Synbol- 
led  Coloora,  peculiar  to  Chriatian  DaalxB  of  tbe  Middle  Agea.  Uluatnitcd  by  navlyae  TlatM 
^llBBdtdly  printed  in  gold  and  coloun.    Boyal  4to,  balf  morocco  extn^  top  edgea  guc»  71,  J*. 

PUGIN'S  ORNAMENTAL  TIMBER  GABLES^ 

nlacMi  frem  Anelant  Kxamptea  tai  Ka^and  and  NrnnnaB^.  Boyd  4tOk  SO  TUtoi^  ebxb,  iLlc 

IfiSB 

PUCIN^  EXAMPLES  OF  GOTHIC  ARCHITECTURE. 

■aleeted  tnm  Ancient  Sdiitoea  in  Bngland ;  eonaiating  of  Plana.  ElevatloBa,  n»  tbnia,  ad  nota  » 
Btrge^  «Hb  Biatorteal  and  Deaeripme  IctterfraM^ iQaatattad  br  Stt BunwinnW Ls  Knux. 
lwla.4to(paJi.atl2i.l2i.),clotb,7i.l7«.«d.  -^-»       -^^^ 

PUCIN'S  GOTHIC  ORNAMENTS. 

90  fine  Plntaa,  dfairn  on  Stone  by  J.  D.  HAnnnn  and  othen.  Boyal  410^  balf  mofoeco!,  9L  3a.  IM 

RAOCLIFFE'S  NOBLE  SCIENCE  OF  FOX-HUNTINC, 

Vor  tba  naa  of  Sportaaann,  royal  8n)y,Baady  40  beantiflal  Wood  Cnta  of  w— *♦*»«»  "■»— f^t  fte. 
<pab. at  \L9».), etotb  gilt,  lo^itf.  !» 

REYNOLDS'  (SIR  JOSHUA)  GRAPHIC  WORKS. 

aoo  beanttAd  Enf  mrlnga  (oonmriaing  nearly  ^  aabiCBtt)  afUr  fUs  delightftj  paintar,«BcrMcd 
on  Steel  fay  S.  W.  Beyncdda.  S  vols,  folio  (pub.  at  16/.)  balf  bound  nuxooeo,  gUt  edgea^  lai.  iji;. 

REYNOLDS'  (SIR  JOSHUA)  LITERARY  WORKS. 


at  18t.),  gilt  elotb,  loa. 

**  Hia  admirable  Diaoooraci  eontain  lueb  a  body  of  jnat  eritieiam,  dotbad  in  aneb    __, _ 

daaant,  and  nervoua  language^  that  it  la  no  exaggerated  panegjrrie  to  aaaert.  that  tbey  will  lot  m 
long  aa  tbe  Bagliab  toagoe,  and  eonbibttte,  not  uaa  tban  tba  ptodnetioaa  of  Ua  rmuU,  avaantii 
bia  nana  immortal  "-"/yartteafa^ 

ROBINSON'S  RURAL  ARCHITECTURE ; 

Being  a  Seriea  of  Deaigna  for  Ornamental  Cottagea,  In  96  Platei,  wKb  Eitlmatca.  Ibwra^acaOr 
Improfved,  Edition.    Boyal  4to  (pub.  at  42. 4a.) ,  half  morocco,  31.  (a. 

ROBINSON'S  NEW  SERIES  OF  ORNAMENTAL  COTTAGES  AND  VILLAS. 

M  Platea  by  HAaBixe  and  Auiox.    Boyal  4tOk  balf  morocco,  S!.  St. 


PUBUSBKD  OR  SOLD  BY  H.  O.  BOHX. 


ROBINSON'S  ORNAMENTAL  VILLAS. 

96  FUtM  (pub.  at  4L  «■.)»  kidf  BUMOMa,  3(.  tat. 

ROBiNsorrs  farm  buildings. 

M  riatM  (pub.  at «.  2».),  half  ntoroceo.  UL  tit.  ML 

ROBINSON'S  LODGES  AND  PARK  ENTRANCES. 
4S  Platn  (pub.  at  U.  Silk  balf  iMfonob  y.  Ite.  «A 

ROBmSON'S  VILLAGE  ARCHITECTURE. 

Fourth  Edition,  witb  additional  Plate.   41  Flatea  (pub.  at  11. 16*.),  bal/  boimd  oniAirai,  liL  U, 

SHAKSPEARE  PORTFOLIO; 

A  Savtoa  of  96  GaAraie  Ii.tuiTSAVfOV«.aft«  DtSlnmt  br  tte  mmt  aninml  Britiih  Aftlita, 
kicludiaf  Smirbe,  Stotbar^  StepbanolT  Cooper.  WMtall,  Hlltoii,  LmB«,  Bri«g«,CoKboald»  Glint, 
&c..  beautifully  engraved  br  Ueatb,  Greatbacn,  Robiniun.  Fye,  Finden,  Kmclehart,  AnnatroDg, 
BoUi,  and  otbera,  (pttb.at  Ate.),  in  a  ene;  with  leather  back,  iaipciiaiSv«,I<.  la. 

SHAW  AND  BRIDCENS'  DESIGItS  FOR  FURNITURE, 

With  Candelabra  and  interior  Decoration,  60  Plates,  rojral  4to.,  (pub.  at  8L  St.,),  half-bouiid,imeat, 
lLn«.6rf.  1888 

The  tamei  laise  paper,  ImyL  4fte^  tha  Plataa  eoAonaed,  (pah.at  6l.at4»  batf.b«i»l,  «M«t,  9/. H 

SHAW'S  LUTON  CHAPEL, 

Its  ▲rchitcetuie  and  Omamentt,  illustrated  iu  a  leriee  of  SO  faicUr  *w«>fc*4  Line  EmnEvincL 
imperial  tottOk  (pub.  at  81.  Sfc),hAaatMCO^«Mirt,  It  16a.  ifiS 

SMITH'S  (C.  J.)  HISTORICAL  AND  LITERARY  CURIOSKTIES. 

Consisting  of  Vac-similes  of  Interestinir  A.utographs,  Scene*  of  remarkable  Historical  Xrenta  and 
faiteieating  Leealitietik  Eajmvinga  of  (Hd  Houses,  lUnmlnatedaod  Xisal  Omaments,  Antlqnitiet^ 
Ac.  Ac;  containing  100  Plates,  soma  ilhimlnated,  with oeeaetonel  lett«r»preea.  In  1  vohune 4to^ 
half  mereoeokUttcitt,  reduced  to  8<.  1840 

SPORTSMAN'S  REPOSITORY  ;  » 

Comprising  a  Series  of  highly  flniahed  Une  Engrartaga,  lepieecntliiy  the  B^frse  and  the  Dofc  in 
all  their  varieties,  by  the  celeorated  engraver  Joan  Scott,  fkront  oi^nnl  paintings, by  Reinagle, 
Gilpin,  Stubbs,  Cooper,  and  Landseer,  accompanied  by  a  comprehensive  Description  by  the  Author 
of  the  "  British  Field  Sports,"  4to.,  with  37  large  Copper  Fiatea,  and  numerous  Wood  CuU  by 
Burnett  and  others,  (pub.  at  3L  12t.  td,),  cloth  gilt,  U.  It. 

STOTHARD'S  MONUMENTAL  EFFIGIES  OF  GREAT  BRITAIN. 

147  bcautlAdly  finished  Etchings,  all  of  which  are  more  or  less  tinted,  and  some  of  them  highly 
illuminated  In  gold  and  colours,  with  Historical  Descriptions  and  Introduction,  by  Kaxra.  Folio 
(pub.  at  19)/.),  half  morocco.  Si.  8t. 

STRUTT'S  SYLVA  BRITANNICA  ET  SCOTtCA; 

Or,  Portraiu  of  Fbrest  Tt«es  distinguished  for  their  Antiqiiitr,  Magnitnde,  or  Beauty,  eomprisfaig 
GO  very  large  and  highly-flnlahcd  pamtenf  Btchinga,  imperial  folio  (pubu  at  9L  St.),  half  nunoooo 
extra,  gUt  edgee,  41.  lOe.  1896 

STRUTT'S  DRESSES  AND  HABITS  OF  THE  PEOPLE  OF  ENGLAND, 

Arom  the  EsUblishment  of  the  Saxons  in  Britain  to  tha  present  time}  with  as  Historical  and 
Critical  Inquiry  into  every  branch  of  Costume.  New  and  neatly  improwad  Edition,  with  Critical 
and  Explanatory  Notes,  by  J.  R.  PbAMcna^  Esq,  F.S.A.  3  vols,  royal  4to,  153  Plates,  cloth,  4Z.4a. 
The  Plates  coloured,  7/.  7&  Th»  Plates  apiwidldiy  iHanilmrtwd  In  gold.  Biker,  and  ^awse  eotooreL 
la  the  Missal  styla,l0L  18d 

STRUrrS  REGAL  AND  ECCLESIASTrCAL  ANTIQUITIES  OF  ENGLAND. 
Coattlatiig  the  peat  authcntie  Xepreaentationa  of  all  the  English  Menatchs  tMm  Edward  tha 
Confessor  to  Henry  tlte  Eighth;  together  with  many  of  the  Great  Peraoouea  that  were  eminent 
vnder  their  several  Belgna.  New  awi  greatly  impteved  EdMioiH  by  i.  B.  Plancss',  Es«.,  F.SjL. 
Xoyal  4t(^73  Plates,  cloth,  Sf.  2t.  The  Plates  eoloored,  4L  4b.  Splendidly  ninBrtlna>ad»  uniform 
with  the  Dreases,  OL  Ut.  18CI 


STUBBS'  ANATOMY  OF  THE  HORSE. 

94  tee  iMSB  Cappef  plate  Jtiniaihita.    Imperial  foUa  (pnb.  at  41. 4t.),  boaida  leather  hack, 
U.  IU.  6d. 

The  original  edltlBD or  this  ftMolA  waik^irhteh  la  liMUBpanBahlii  to  attiita.  It  haa  loiiff  been 


TAYLOR'S  HISTORY  OF  THE  HNE  ARTS  IN  GREAT  BRITAIN. 

3  vok.  poet  Svok  Woodcuu  (pok  at  IL  la.),  eWth,   -.  (k/:  1841 

«9ha  hiat  eiev  afthe  atMe  of  moden  art.*- VaJM  SUtm  OoMtU, 

TOD'S  ANNALS  AND  ANTIQUITIES  OF  RAJAST'HAN  ; 

OB.  THE  CENTRAL  AND  WESTEBN  RAJPOOT  STATES  OP  INDU,  (COWMGNLT 
CALLED  RAJFOOTANA).  By  LiauL-Colonel  J.  Ton,  many  years  resident  b  R^Jpoatana  aa 
Mkkal  Agent.  8  vola.  imperial  4to.  embetliahed  with  above  M  extremely  beavtlAil  iUm  Bbrbt. 
tefi  Wf  WimmmM,  and  «af  Ital  Iai|a  foMiag  mapa^  (pttb.at  81. 8i.),  eloth,  9U  6b.  IBM  88 


CATALOOVB  OF  MBW  BOOKB 


WALKER'S  ANALYSIS  OF  BEAUTY  IN  WOMAN. 

Pneti^td  W  A  oflUcal  Tl«w  of  tht  gcnenl  HypoChMM  raneetiiix  Beamtj,  hf  ItsovAKBO  ba    i 
TiBci.  Ummw,  WmcKBLXAav,  Uvnm,  HoaABTS,  Bvbkb,  Kniaar.  Amov,  and  oUm.  Kcv 
EdiUoo.  raral  Svo,  Ulutmted  bv  S  beuitlftil  Flatei»  after  dnwingi  ikom  life  bj  H.  Uowab*.    i 
^oTociud Lajii  (pab. >t SL  Jt.).  >Ut clock.  ILU.  IM 

WATTS'S  PSALMS  AND  HYMNS, 

Iu.v«tbatbv  Ebiviov.  eomplete,  with  iodezet  of  **  SntiJeeta,*  **  Pint  JAne*,"  and  a  Table  d 
Sabftmta,  Svo.,  printed  la  a  venr  larfe  and  bcaadfol  trpe.  cmbclliabed  wiClL  34  bi  milinil  WomI 
Cvla^MttrdB. \irestaU.aiid oChen,  (pab. at \L la.). gOt doth.?*. U. 

WHISTON'S  JOSEPHUS,  ILLUSTRATED  EDITION, 

Complete ;  containing  both  the  Antiquitiae  and  the  Wan  of  the  Jews.  3  vola.  S*o,  haadMrndr 
printed,  embellished  with  63  beentlAil  Wood  EngiBTlngi.  bj  vazioua  Artiata,  (pub.  at  ll.4t.).elotk 
boaidi,  elepmtly  gUt,  14e.  IM 

WICHTWICK'S  PALACE  OF  ARCHITECTURE, 

A  Bomanoe  of  Art  and  Hietoiy.  Imperial  »ro,  with  811  lUwtnUoaa,  Stael  PlatteeL  aai  Weed- 
cuts.  (pub.  at  31. 13«.  6d.).  doth,  II.  te.  ,  UN 

WILD'S  ARCHITECTURAL  GRANDEUR 

OfBdgiam,OenBanjr,tiidFraBeeb34ftDePlateab7ldi  Kbvz,  te.  Imperial  4Co  (poll,  at  IL  ISl), 
halfmoraeookU.4ib  107 

WILD'S  FOREIGN  CATHEDRALS, 

13  PUtee,  cohmred  end  mounted  like  Drawlngi^  in  a  handiome  portfoUo  (pab.  at  VSL  lSB.).tii|ei 
rialfoUo^tLte. 

WILLIAMS'  VIEWS  IN  GREECE, 

64  beaotlAU  Line  Engraving*  b7  Miuna,  HoBiavaaB,  and  otiien.  S  vola.impeiial  8fO^  (fdk. 
at  e(.6e.),  half  bound  moroeooextre,  gilt  edges,  SL  13a.  6d.  189 

WOOD'S  ARCHITECTURAL  ANTIQUITIES  AND  RUINS  OF  PALMYRA 
AND  BALBEC.  3  vols,  in  1,  imperial  folio,  containing  110  fine  Copper  «late  Ennmvings,  warn 
^try  large  and  foldiagi  (pub.  at  7U  7«.  J ,  half  morocco,  uncut,  3L  13«.  ed.  )fl7 


iBtatural  W^tovs,  ats^tmltutr^  ict^ 


ANDREWS'  FIGURES  OF  HEATHS, 

With  Bdentifie  Deieriptiona.  6  vols,  royal  8vo,  frith  800  beauflftilljr  eoloored  FlitaL  (pab.  at 
lM.),doth,gat,7tlOfc  ^^  *'l8« 

BARTON  AND  CASTLE'S  BRITISH  FLORA  MEDICA: 

OB,  HISTORY  OP  THE  MEDICINAL  PLANTS  OP  GREAT  BRITAIN.  3Tola.8vOt  IDui- 
trated  bjr  upwards  of  300  Coloured  Figures  of  Plants,  (pub.  at  Si.  St.),  doth,  12.  Ids,  ]M| 

BAUER  AND  HOOKER'S  ILLUSTRATIONS  OF  THE  GENERA  OF  FERNS, 
In  whieh  the  diaraeters  of  each  Genus  are  displsred  in  the  most  elaborate  manner,  in  a  aeries  el 
magnifled  Disaeedons  and  Fifcures,  highly  ftnishea  in  Colours.   Imperial  8vo,  Plates,  61.      189843 

BEECH EY.-BOTANY  OF  CAPTAIN  BEECHEY'S  VOYAGE, 

Comprising  an  Account  of  the  Plants  collected  by  Messrs.  Lat  and  Couib,  and  other  Oflleert  ot 
the  ExpeditioB,  during  the  Toysge  to  the  Pacilie  and  Behring'a  Straits.  By  Sir  Wbaiav 
4ACKS0B  HooKBB,  and  O.  A.  W.  Abbott,  Esq.,  illustrated  by  100  Plates,  beaatiAil|y  cagraved, 
eomplete  in  10  parts,  4to.  (pub.  at  71.  lOs.),  iL  18S1-41 

BEECHEY.— ZOOLOGY  OF  CAPTAIN  BEECHEY'S  VOYAGE, 

Compiled  (Tom  the  Collections  and  Notes  of  Captain  Bbbchbt  and  the  Sdentifle  Gentlenea 
who  accompanied  the  Expedition.  The  Mammalia,  by  Dr.BioBAansoB;  OmitholoKj,  by  N.A. 
Yieoas,  Esq.;  Pishes,  bv  Q.  T.  Lat,  Esq^  and  E.  T.  Bbmbbtt,  Esq.:  Cmstacea,  Iv^Bickabb 
OwBH,  Esq.;  Reptiles,  by  Jobh  Edwabo  Gbat,  Esq.:  Shelu,  by  W.  SowaasT,  jBsq.  ;  and 
Oeologf,  by  the  Rev.  Dr.  Bucklabo.  4to,  illustrated  by  47  Plates,  containing  miaj  kmdred 
Figures,  beautiAilly  eoloured  by  Sowbbbt,  (pub.  at  bU  b$.),  doth,  SI.  13t.  6d.  MS 

BOLTON'S  NATURAL  HISTORY  OF  BRITISH  SONG  BIRDS. 

Illustrated  with  Figures,  the  size  of  Life,  of  the  Birds,  both  Male  and  Fonale,  in  their  most  Nata- 

nl  Attitudes ;  their  Nesu  and  Eggs,  Pood,  Favourite  Plants,  Shrubs,  Trees,  &c.  Ac  NewEdittoB. 

tevised  and  very  considerably  augmetited.  3  vols,  in  I,  medium  4to,  containing  80  bfitntMbllT 

.  coloured  plates  (pab.  at  8L  8».),  bdf.bonnd  morocco,  gUt  baek%  gUt  edges,  «(.  St.  1811 


PUBLIBHED  OR  BOLD  BY  H.  O.  BOHN. 


BROWN'S  ILLUSTRATIONS  OF  THE  LAND  AND  FRESH  WATER  9HWU9 
OF  GREAT  BRITAIN  AND  IRELAND ;  with  FiniKt,  Descriptioiu.  and  LocalltiM  o<  aU  «k» 
Species.    Hani  Sro,  containing  on  37  Uive  Plates,  S30  Fijrurea  of  all  the  known  Britiah  f 
In  their  foil  Sixe,  accurately  drawn  fkom  Nature,  (pah. at  Im.),  doth,  lOt.  td, 

CURTIS'S  FLORA  LONDINENSIS; 

Bevised  and  Improred  bjr  Oaoaon  GsAraa.  extended  and  contianed  by  Sir  W.  JAOiaoy 
Hooks  a ;  compnaiuK  the  History  of  Plants  indi|^uoas  to  Great  Britain,  with  Indexes ;  th« 
Drawinn  made  by  Stbbkkah  Edwabds  and  Liitdlbt.  S  vols,  royal  folio  (or  109  parts),  eon- 
(tainiUK  047  Plates,  exhibiting  the  tall  natural  size  of  each  Plant,  with  magnified  Dissections  of 
tkhe  Paru  of  Fructification,  &c.,  all  beautiAilly  coloured,  (pub.  at  87^  4«.  m  paru),  half  bound 
morocco,  top  edf^es  gilt,  302.  1836 

OENNY— MONOGRAPHIA  ANOPLURORUM  BRITANNIA,  OR  BRITISH 
SPECIES  OF  PARASITE  INSECTS  (published  under  the  patronage  of  the  British  Associa- 
tion), 8«4k  numerous  beantiAilly  coloured  plates  of  Lice,  containing  several  hundred  magnified 
figures,  cloth*  IL  lis.  6<{.  1842 

DONOVAN'S  NATURAL  HISTORY  OF  THE  INSECTS  OF  INDIA. 

Enlarged,  by  J.  O.  Wbstwood,  Esq.,  F.L.S.  4to.  with  58  plates,  containing  upwards  of  ISO  exqu^ 
sitely  ooloored  figures  (pub.  at  6L  6d.),  cloth,  gilt,  reduced  to  22.  St.  1842 

DONOVAN'S  NATURAL  HISTORY  OF  THE  INSECTS  OF  CHINA. 

Enlarged,  by  J.  O.  Wbstwood,  Esq.,  F.L.S..  4to.  with  50  plates,  containing  upwards  of  120  ezqui* 
sitely  coloured  figures  (pub.  at  6{.  68,).  cloth,  gilt,  22. 5«.  IMS 

"  Donovan's  works  on  the  Insects  of  India  and  Cliina,  are  splendidly  illustrated  and  extreme^ 
nsefld."— yafaroZtrt.  ^ 

"The  entomological  plates  of  our  countryman  Dononm,  are  highly  coloured,  elegant,  and  naa- 
ftel,  especially  those  contained  in  his  quarto  volumes  (Insects  of  India  and  Cldna),  whan  a 
number  of  species  are  delineated  for  the  first  time."— Aoataami. 

DONOVAN'S  WORKS  ON   BRITISH    NATURAL  HISTORY. 

Vis.— Inseets,  16  vols.— Birds,  10  vols.- Shells,  5  vols.— Fishes,  5  vols.— Qnadrupad^  1  ^ 

ther  39  vols.  8vo,  containing  1196  beautiftilly  coloured  plates  (pub.  at  061. 9is.Lbda.SU.lAi  tliti 

set  of  39  vols,  bound  in  21,  (pub.  at  732.  lUs.),  half  green  moroeoo  extn^  gilt  ad0M^  gOt  bMk%  9Ut 
Any  of  the  classes  may  be  had  separately. 

DRURY'S  ILLUSTRATIONS  OF  FOREIGN  ENTOMOLOGY  ; 

Wherein  are  exhibited  upwards  of  600  exotic  InsectiL  of  the  East  and  Waal  frnHmk  OMm^  K«« 
Holland,  North  and  South  America,  Germany,  &e.  By  J.  O.  Wbstwood,  Be%  FJ<A«  taaimij 
of  the  Entomological  Society,  &c.  3  vols.  4to,  150  Plates,  most  beautlfWly  eofciiwiL  aantalBhyt 
above  600  figures  of  Insects,  (originally  pub.  at  161.  Us.),  half  hound  au>roeeiH  iL  MslM.  Ih} 

EVELYN'S  SYLVA    AND    TERRA. 

A  Discourse  of  Forest  Trees,  and  the  Propagation  of  Timber,  a  Fhiloaophieal  Diaaoma  off  tha 
Earth ;  with  Life  of  the  Author,  and  Notes  oy  Dr.  A.  Hunter,  S  tola,  rqyal  4io.  Fifth  f 
Edition,  with  46  platea  (pub.  at  5I^5«.),  cloth,  22. 


GREVILLE'S  CRYPTOGAMIC  FLORA, 

Comprising  the  Principal  Species  found  in  Great  Britain,  Inclusive  of  all  the  New  Spedea  reeentlr 
discovered  in  Scotland.  6  vols,  royal  8vo,  360  beautifltlly  coloured  Plates,  (pub.  at  162. 16s.),  half 
morocco,  82.8s.  USUI 

This,  though  &  complete  Work  in  itself  forms  an  almost  infflspensable  Supplement  to  the 
(hbrty-six  volumes  of  Sowerby's  English  Botany,  which  does  not  comprehend  Cryptogamoua 
Plants.  It  is  one  of  the  most  sdentxBc  and  best  executed  works  on  Indigenous  Botany  ever  pro- 
duced in  tliis  country. 

HARRIS'S   AURELIAN  ;   OR  ENGLISH  MOTHS  AND  BUTTERFLIES, 

Their  Natural  History,  together  with  the  Plants  on  which  they  feed;  New  and  greatly  improved 
Edition,  by  J.  O.  WasTwoon.  Esq.,  F.L.Sn  &c.,  in  1  voL  sm.  folio^with  44  puites,  containing 
above  400  figurea  of  Moths,  Butterflies,  CacerplUars.  &c..  and  the  Plants  on  which  they  feeC 
exquisitely  coloured  after  the  original  drawings,  half-Dound  morocco,  42. 4«.  1840 

This  extremely  beautiAil  workls  the  only  one  which  contains  our  English  Moths  and  Butter- 
flies of  the  ftill  natural  sice,  in  all  their  changes  of  Caterpillar,  Chrysalis,  &c.,  with  the  plants  on 
which  they  feed. 

HOOKER  AND  GREVILLE,  ICONES  FILICUM ;   OR,  FIGURES  OF  FERNS. 

With  DESCRIPTIONS,  many  of  which  have  been  altogether  unnoticed  by  BoUnists,  or  have 

not  been  correctly  figured.   2  vols,  folio,  with  240  beautihUly  eolonred  Plates,  (pub.  at  352. 4*.),. 

half  morocco,  gilt  edges,  122. 12s.  183Mf 

The  grandest  and  most  valuable  of  the  many  scientific  Works  produced  by  Sir  William  Hooker. 

HOOKER'S  EXOTIC  FLORA, 

Containing  Figures  and  Descriptions  of  Rare,  or  otherwise  Interesting  Exotic  Plants,  e«i>eeially 
of  such  as  are  deserving  of  being  cultivated  in  our  Gardens.  8  vols,  imperial  8vo,  containing  293 
large  and  beautifUly  coloured  Plates,  (pub.  at  152.) ,  doth,  62. 6*.  1B83>18S7 

This  is  the  moat  superb  and  attractive  of  all  Dr.  Hooker's  valuable  vrorks. 

*'Tfae  'Exotic  Fkwa.'  by  Dr.  Hooker,  is  like  that  of  all  the  Botanical  publications  of  the  Inda. 
fittigable  author,  excellent;  and  it  assumes  an  appearance  of  finish  and  perfection  to  which 
aeitner  the  Botanical  Magaxine  nor  Register  can  externally  lay  claim.**— i 


CATALOGUB  OF  RBW  BOOD 


NOOKmt  JOimiiAL  OF  BOTANY: 

■  ■■■  wnpnoBi  Ob  mk« 
or  bj  tiM  mm  t«wUch 

71  tasethOT  witli  MCMio 

Pofftwlf  Md  Mttialw  ttt  wnlMTBt  Boraniif  i 

(fiikw«tK.).clotk.lI. 

HOOKCAt  BOTANICAL  MISCELLANY; 

•  aM  DaMriBthmi  af  PlastiL  w 

valwU*  GomHudBttioM  from  dtoda«iiahed  Seientiie  TtaveUan. 
nqral  8fO^  wlik  US  platan  Bttir  ladj  eoloond  (pokw  M  »1. 6&),  gOt  dock. 


MOOKCR't  FLORA  BOBSAU-AMERlCANAj 

OL  THK  BOTANY  Off  BBlTIBfl  ROBTS  JMBBIGA.   IBwlilal  toM 
taTwdveParta,  iOTal4to  (pakkaklliLlSk),8l.   Tha  Tvahe  Paita  aaavfeMk 
infal  4MS  asm  cMk,  >L 


laSnb. 


HUISH  ON  BUS: 

THBIE  NATURAL  HinOIT  AND  OENBKAli  MANAGEMENT.    New  aad  gMaOy  faa- 


piiHiMl  ffiiihia  lytaliifcML  riau  Iha  laliaal  DtaBavericaaad  ImfroMBaaaaa  Ib atvevir  dMartacaiif 
tka  AflaiT jritt  a  (JeiCTtoBBB  of  tht  OMwt  approved  Hitbi  mam  im.  m»,  tUek  ISbml  factaaitn^ 
nMmMWaa«raiB(p&acnk«t),tlBCAgll^ak«.  KM 


LATHANTS  CCNERAL  HtSTOItY  OF  BIRDS. 

BaiBK  Iha  Natwal  HlaiMf  aad  DaaaripaiaB  ^aU  Um  Buria  (. 
m  Jwfri^i  >f  Naiafaliata,  wUh  tha  feTwrnjaMi  of  praoedii 
inpRnad  BdUion.  cmnprriMadtac  aB  tfaa  JiiawmiiM  ia  Oi 
pabUcatioii.  and  a  Gcnaral  ladai.  II  vab.  ia  10^  4to,  «1 


waucaUoa.  and  a  ucnaral  ladai,  II  vala.  ta  10^  4to,  vttb  opwmnu  or  aw  cotaared  FSam, 
kUcndlpalkatMILaiL).  «latk»7L17k.M.  Wimtkmlrr,  MM-afc  Tba  laMa arith  tha  plalaa mm^ 
rtldr  rinwi  IBa  fcaalMa  H  lah  In  in  ilrrartlrtif  laraiifl  rrtia  iiirnnnT  rijf  adgra  lilt 


LiNPLEV*S  BRITISH  FRUTTS; 

OR.  riQURBS  AND  DESCRIPTIONS  Off  THE  MOST  IMPOBTANT  VARIEmSOI 
FRUIT  CULTIVATED  IN  GREAT  BRITAIN.  Svola.  mfal  Sm^  wfahiiwg  tf2  Moalhma. 
tUvOf  eoloared  platc%  eUcflr  bj  Mat.  Wiraaat,  AitiaC  to  the  Hortiettltaiainiocic^.  tm^  at 
mtlk),  yd^he— »  mrntw  aafca,  gUi  e%a%  M.  la.  ^Hflll 


Plata  to  lite  a  Uih^ 
ta  thoaa  l»  tha  "     '  "" 

LOUDON'S  (MRS.)  CNTERTAININC  NATURALIST, 


Bahw  Povalar  ItaerlpdoBai  Talea.  aad  Anaedotes  of  mare  than  Ibc  Haaiiad 
iMBAif  idl  tha  (|aadr>pcd%  Bbda,  nthca,'Bapdlea»  Inaact^  Ac.  of  wbifch  a  ki 
panaabte  In  polite  education.    With  Indexes  of  Scientiile  and  Popular  Naaaea, 
Terma,  and  an  Appendix  of  Pabaloua  Animala,  iUuatraied  by  npwarda  af  4W 


hjr  BawicB,  Habtbi.  WaiHraa,  and  others    New  Edition,  reriacd.  enlain^  aad    _ 
tjapiMunatatagfgooJBgtoalKaofariadga.   In ooa thlek  mL  yaat flvoi,  glR cktt,  Tti  «C 

MANTCLL*S  (DR.)  NEW  GEOLOGICAL  WORK. 

THE  MEDALS  Off  CREATION,  or  ffirM  LeaMna  la  Geoloar.  ««  h  tha  Btaidr  of  OiCMle 


aaalaai  hirtadint  Oaaiaatoid  iaeanlona  ta  tha  lale  ofSMf  pf»  Bilghmn,  Lewaa,  T&iitt 
««at.  Chamwood  rtoreat,  Farrfiwdoii.  Swindon,  Calne.  Bath.  Brmol,  CIHlOB,  Maalaefc.Cndi 
ill.  Be  Bf  QiVKoa  Ai.«aBiH>B  Habvbu,  Ea«.  LL.D.  V.B.8,  Be.  Two  thtek  tola,  iaokmm 
Bk  irttk  ■oiwMadflataB,  ^d  aarawl  handled  hiaalWhl  If aadf  nli  at  TmM  Baaialaa.  ileth  till. 


ffoi 

tfwmrtikaofcaiadflataBt^daaTawl  haiidiiii  hiaalWhl  Tfaadf nli  at  Tmtn  EaaialaaL  i  lelh  till' 
ILIA  BM 

BMNTELL*S  WONDERS    OF    GEOLOGY, 

Or  a  Pamlliar  Expodtiaa  af  Oertogkal  PbeMHocaa.    Slalh  gtmXlT  cnlaKed  aai 
Edbteft.  Siala.paaiaaabaaiaand  Plicae  and  ttp«aidBafSWWeodeat%  gilt  doth,  ISb. 


MANTELL'S  GEOLOGICAL  EXCURSION  ROUND  THE  ISLE  OF  WIGHT, 
Aad  alenc  the  a^aeaac  CoaM  af  DarMtafaiM.  Ia  1  vaL  poat  Svak  «Bih  aiimiiM  hrialllhllr 
aseeutad  Woodeutt,andBaaola|icalMaa^ck>thdat,12fc  vSo 


fUmSfc  »« 

MUDIE'S  NATURAL  HISTORY  OF  BRITISH  BIRDS; 

OB,  THE  PEATUERED  TRIBES  Off  THE  BBITlSmSLANlML  S^alfcSaa.    MawBditloik 
the  Platea  beaatifulljr  eoloured  (pub.  at  IL  8§.),  eh>th  Kilt,  !«•.  ItS 

*  TUa  ii,  wttbottt  aojr  exception*  the  moat  truly  charmiac  work  ob  Omithelosj  whi^  hai 
hitherto  appeared,  from  the  dan  of  WlUonchb*  downwacdEk    Other  aathora  deecribck  Maiie 
•         ^       ^      I  cive  the  hual^  MwUe  the  kenu  *     ""  - 


paints  (  other  authors  cive  the  hual^  Mudie  the  kernel.    We  most  heartilp  coneur  with  the 

3 pinion  expressed  of  thu  work  brLeich  Hunt  (a  kindred  ■plrit)  in  the  first  iew  numbcnof  bii 
fht  peasant  Lomim  JmrmL    The  descriptions  of  Beaiek,  Pennant,  Lewin,  Moatan,aod 
even  wUsen.  will  net  for  an  iaatant  stand  aomparlaon  witk  the  spirit-ctirvlnir  amanaoaaa  of 
Madia's  'Uvina  pen.'  as  it  baa  been  called.    We  are  not  aeqaaksted  with  ma  authar  who  m 
'  »Uc«tous>r  nnftas  bsaaty  of  style  with  stiaimh  and  naera  af  exawesiaa  •  h»  daaa  at  —atifr. 
be  pamta.*~fre«r«  OrmlMoffiaU  GuitU.  ^  "      '* 


PUBUBHID  (MB  BOLD  BY  H.  e«  BOHN. 


RICHARDSON'S  GEOLOGY  FOR  BEGINNERS, 

Compriaing  h  fkniiliar  Explanation  of  Geoloicy  and  ita  associate  Sciences,  Mineralogy,  Thyalcal 
Gei>l<>«rv,  PoasU  ConcboloKy,  Fossil  Botany,  and  Paleontology  including  Directions  for  formiiiK 
Collections,  &c.  Uy  U.  F.  RicuAaosuR,  e.ii.S.  (funuerly  witli  Ut.  Mauteil,  now  of  the  British 
jtoaeom).  Second  Sdlthm,  eonsidcrahly  enlarged  and  ianrvrad.  OatUMlvoLpoatSvOb  lUoa- 
tiued  by  nywarda  of^lD  Woodeuta  (pnb  at  10s.  6d:),  doth.  7«.  M.  IStf 

SELBY'S  COMPLETE  BRITISH  ORNITHOLOGY. 

A  most  magniilcent  work  of  the  Piroresof  British  Birds,  containing  exact  and  fUthftil  i«|nrcteBt*> 
ttens  in  their  Aill  natural  siie^  of  all  the  known  species  found  in  Great  Britain,  S83  Figures  in  SS 
beautifully  coloured  Plates.  3  vols,  elephant  folio,  elegantly  half  bound  moroceo  (pub.  at  UAL), 
gUtbaekandgtkedfMs,SlLM«.  I04 

"The  grandest  work  on  Ornithology  published  In  this  country,  the  same  for  British  Birds  that 
Audubon's  Is  for  the  bisds  of  Amenoa.  Kvery  fiipire.  exeeptinff  In  a  very  few  instances  of  ex- 
tremely large  birda,  la  of  the  Aill  nacmral  riie^  MaatUuly  ana  aeeufately  drawn,  with  all  the  spirit 
of  life  *~Or»itA«bviff«  Tasre  Boe*. 

"  What  a  treasure,  during  a  rainy  forenoon  In  the  countnr.  Is  such  a  gloriously  Illuminated  work 
as  this  of  Mr.  Selby.  It  is,  without  doubt,  the  most  splenud  of  theUnd  ever  published  in  Britain, 
and  will  stand  a  comparison,  without  any  eclipse  of  its  lustre,  with  the  most  magnificent  ornitho- 
logical illustrations  of  the  French  schooL  Mr.  Selby  has  long  and  daeawiily  naked  Ugh,  ••  a 
■cfentUte  naturalist."— BJodhnoeifi  Mmfftuina. 

SELBY'S  ILLUSTRATIONS  Of  BRITISH  ORNITHOIjOGY. 

3  vols.  8TO.    Second  Bditlon  (pnb.  a*  li  U,),  baarii*  Uk  IMS 

sibthorp's  flora  graca. 

The  most  costly  and  maipiiAcent  Botanical  work  ever  published.  10  toIs.  follow  wMk  IMftbean- 
ttfUlly  coloured  Plates,  half  bound  morocco,  publishing  oy  subseitotlon.  and  the  number  strictly 
Umltedtothosesubscribedfor  (pub.at3S8i.).  cat.  -r-      w     -,  ~# 

ScpawaiePnMiicetusesorthls  work  are  now  rMdy  for  dcBveif.  Only  forty  covies  of  dMcriginal 
BtoeEezlaM.    No  greater  nmnber  of  subscribers' names  am  tfenvisn  be  leMhred. 

SIBTHORP»S  FLORAE  GR^C^  PRODROMUS. 

Shre  Plantarum  oenlum  Banmeratio,  quae  in  FroiviBciia  aiBl  Inavlia  Onnte  kntmUt  Jon.  Sn- 
tnoar  t  Cbaracterea  et  Synonyma  omnium  cum  Annotatiaaibas  Jan.  ■»▼.  Saua.  Foar  parts, 
iH3thlckvQla.8To(pnh.at3LS8.)  14s.  Xendliai,  1816 

SOWERBY'S  MANUAL  OF  CONCHOLOCY. 

Containing  a  complete  Introduction  to  the  Science,  illnstratcA  hj  WfmariB  of  SO  Tinma  of 
Sheila,  etehed  on  copper-platea,  in  which  the  most  characteristic  examples  are  given  or  all  the 
Oeueia  established  up  to  the  present  time,  arranged  in  Lamarekisn  Ofdcr,  accompanied  by  copious 
Bmianationa t  Ubservations  resveetlnic  the  Geographical  or  OeoAofical  dlstribotion  of  each; 
ffisalar  Tiews  of  the  Syatcms  of  Lamarck  and  I>e H  lainville ;  a  Glossary  of  Technical  Terms,  &c. 
X««  BdltioB,  eonildenihly  enlarged  and  fanprove^  with  nauneiwia  woodenta  la  the  tat,  bow  first 
added.  Svo^  cloth,   l8s.    The  plates  oohrarH  eloA,  Rise.  1843 

SOWERBY'S  CONCHOLOGICAL  ILLUSTRATIONS  : 

Oft,  COLOURED  FlGCftKS  OF  ALL  THE  BlTHEBTOVimOVftBD  8BBLLB,  •oaralate 
t>  aw  Shell*,  9io,  Mnyhaiim  fmtnl  rhnnaaad  fjgmws,  ia  tmrta,  all  beemtfhlly  wtoiuad  (rub.  at 
1NL),7L1M.  ml-46 

SPRY'S  BRITtSH  COLEOPTERA  DELINEATED. 

Containing  Fiffurss  and  IDescrivtiaaa  of  all  the  Ocncta  of  BrMah  B«etla%  efitad  by  Sjcocxabd, 
Sto,  with  M  plates,  comprising  638  figures  of  Beetles,  bcantiiUIIy  and  most  accatatahr  drawn 
(pub.  at  *2L  it.),  cloth.  If.  la.  1840 

**  The  most  perfect  work  yet  puUishod  in  this  departmeat  ef  BfltUi  KBtomology." 

fTCPHENS'    BRITISH    ENTOMOLOGY,    . 

U  vols  Sn>t  160  coloured  Plates  (pnb.  at  Sit ).  balf-banBd,  flIL  k.  Mlfl  II 

•--Or  aeparately,  Lar loorTXma.  4  vols^ 41. 4e.    OoMOfTnaa.  S  valb,4i.4fc  DlBa*»«MM»Oa«BOV. 
NanaurH  fte..  I  voL.  !<•  1«    HvMBNorTnaA,  "i  vols.,  21. 2a. 

SWAINSON'S  EXOTIC  CONCHOLOCY;  

OIL_ FIGURES  AND  DESCRIPTIONS  OV  KABI.  VEMXTtKL,  Oft  TnififtSCftlBED 
SHELLS.  Royal  4to,  containing  94  laive  and  beautlAiUy  eolonnd  fltvures  of  Bhdla,  half-booad 
BUirocco,  gilt  edges  (pub.  at  bL  &«.),  iL  at.  6d. 

SWAINSON'S  ZOOLOGICAL  ILLUSTRATIONS: 

OB.  ORIGINAL  FIGURES  AND  DESCRIPTIONS  OFIIEW,  BAM,  OR  pmSRESTINq 
AmMALS.  selected  chiefly  Arom  the  Classes  of  Ornithology,  Entomology,  and  Conchology.  6 
Tolk royal Svo, oontainingSlS  finely  cotoniad ptaaa^  (pah. al  161. 16iu).  hak^ovad aumeeok  fUt 
edsea.W.9a. 

SWEETS  FLORA  AfUSTRALAStCAt 

and 

coloured  plate*  (pub. 

SWCrrS  CISTlNEiC:  -     .     ._  _»        , 

OR,  NATURAL  ORDER  OF  CT8TU8,  OB  BOCK  ROSE.  SO  Ifefc  fanatog  «•  i«L  royg 
9nl  eomplata,  with  113  beaatlAilly  coloured  plates  (pub.  al  U.  Ssl).  cloth. «.  1^  6d.  UfiS 

••  One  ol  the  most  interesting,  and  hitherto  the  seareest  of  Mr.  SweM's  hcaotlAil  publieetlnnB  " 

WHITE'S  NATURAL  HISTORY  OF  SELBORNE.  .  .    ,^u  •  ^ 

By  SiB  W.  JaaaiMB,  Wmo,  many  pretty  Woodcuts  byBBAHSVOV  (pab.Bttt.),  etoth,at.«L 
With  the  PUtes  beautlftally  eotound,  ISmo  (pub.  at  7«.  6d.),  gUt  ehrth,  be  1836 


rS  FLORA  AfUSTRALASICA ;  ^  _ «      « „    ^ 

A  SELECTION  OF  HANDSOME  OR  CURIOrS  FLANTf,  ^MttmjiV&mJStntai, 
^e  South  Sea  Islands.  \i  Noa.  fonning  oaataL  rpyal  Sm^  ««BttoM^  with  M  k««^tM^y 
ired  plate*  (pub.  at  31.  Us,),  eloth,  IL  18s.  BV-3B 


OATALOGUB  OF  KEW  BOOKS 


nrciiODiNO 

HISTORY,  BIOOBAPHT,  TOTAOES  AND  TBAYELS,  FOBTBT,  AHD  TEE 
BRAICA,  MORALS,  ABB  MISCELLANIBS. 


BACON'S  WORKS. 

Both  BBKlUh  and  Latiii.  WKk  ma  latniMtatf  Euv,  and'  aq^ou  ladefxea.  Complete  ia 
Sl»Keniklmperi«18fObFartniU,(pnl>.atSi.Si.Kclotli.Rl«i.  19 

BACON'S  ESSAYS  AND  ADVANCEMENT  OF  LEARNING, 

With  Memoir  and  Notea  hj  Dr.  Tajlor.  Square  ISmo,  «lcliS4  Woodenti»  (pub.  at  4c),  •m'l*— i*i 
wiapper,  Sc  64.  ISM 

BATTLES  OF  THE  BRITISH  NAVY, 

Vhhb  A.S.  lOQO  to  1840.  Bjr  Joaari  Auaa,  of  Greenwich  Hoaj^taL  9  thick  elegantlj-priatei 
vola.  foolaeap  999,  Utaatvated  by  S4  PortraiU  of  Bittiah  Admirala,  huantiftiHy  engraved  on  Snd 
and  Btmieroua'  woodcuu  of  Battlea,  (pob.  at  IL  It.),  ehith  gilt,  14a.  180 


.._^  vdlaaiaa  are  invaliiabiei  tliey  eontain  tlie  nxy  pith  and  marrov  of  ovr  beat  Naul 
Hiatorica  and  Chronidca."— Am. 

"Hie  beat  and  moat  complete  repoaitotj  of  the  ttimnpha  of  the  Britiah  IIktt  wfaieh  haa  jet 
Haoed  from  the  preaa."— UatiM  Anrier  6MMttU. 


BOOK  OF  THE  COURT: 

XzhlUting  the  Hiatorr,  Dntlea,  and  PriTilesea  of  the  sereral  Banka  of  the  Engllah  Nobiltty  aid 
Gentrj,  partienlarly  of  the  Great  Offlcera  of  State,  and  Membera  of  the  Royal  HooaehoUL  ia. 
eluding  the  varioiu  Torma  of  Court  Etiquette,  Tables  of  Pzeeedency,  Boles  to  be  obaerted  at 
Levees  and  Drawing  Booma,  Ac.,  with  an  Introdoetory  Esaar  on  B^c^l  State  and  CeremoniaL 
and  a  fbll  Accoant  or  the  Coronation  Ceremony.  Dedicated  by  eommand  to  her  Majestr.  8m. 
elegantly  printed,  (pub.  at  16«.),  cloth  gUt,  7«.  ^'  ISm 

BOSWELL'S  LIFE  OF  DR.  JOHNSON ;  BY  THE  RIGHT  HON.  J.  C.  CROKER. 

Incorporating  his  Tour  to  the  Hebrides,  and  acoompanied  by  the  Commentaries  of  all  pracediac 
Editors:  with  uumeroua  additional  Notes  and  Illoatrative  Anecdotes;  towliich  are  aadedTTiie 
Supplementary  ▼olnmes  of  Anecdotes  by  Hawkms,  Pioaai,  MunrnT,  Trnna.  RxTHoiina, 
Btbbtbns,  and  others.  10  vols.  ISmo,  illustrated  by  upwards  of  50  Views,  Poitraita,  and  Sheets 
of  Autographs,  Undy  engrared  on  Steel,  from  Drawings  qy  StanHeld,  Harding,  fte^  doth,  icdueed 
to  11.  l&.  lg|g 

This  new,  improved,  and  greatly  enlarged  edition,  beatttiikilly  printed  in  the  popular  fbem  of 
Sir  Wdter  Scott,  and  Byron's  Works,  is  Just  such  an  edition  aa  Dr.  Jolinson  himself  loved  and 
recommended.  In  one  of  the  Ana  recoraea  in  the  sopplementary  volumes  of  the  present  *J<tMa,  te 
aays :  "  Boolis  that  vou  may  carry  to  the  fixe,  and  hold  readily  in  your  hand,  are  the  nuMt  nacfal 
after  alL    Suehbooka  form  the  maasofgeneral  and  easy  readrng.'*^ 

BOURRIENNE'S  MEMOIRS  OF  NAPOLEON, 

One  stout,  closely,  but  degantly  printed  vol.,  foolscap  ISmo.,  «ith  flae 'equestrian  Portxatt  of 
Napoleon  and  Frontispiece,  (pub.  at  5t.),  doth,  8*.  M.  ISM 

BRAND'S  POPULAR  ANTIQUITIES, 

Customs,  Ceremonies,  and  Superstitious  of  England,  Scotland,  and  Ireland ;  revised  pnii  oob- 
aiderably  enlarged  by  Sir  Henry  Ellis.  3  vols,  sonare  ISmo.,  NewBditlon*  with  48  'Woodeat 
Hlnatrauooa,  (pub.  at  Us.),  ornamental  wrapper,  lOe.  UM 

BRITISH    POETS,    CABINET    EDITION, 

Containing  the  concAlete  works  of  the  prindpd  Engluh  poets,  firom  Milton  to  Kirke  White.  4  vols, 
post  8vo  (sise  of  Standard  Library),  printed  in  a  my  small  but  beautifbl  typ^  32  IfriiliWIi 
rortraitt  (pub.  at  Si.  Ss.),  doth,  16*. 

BROWNE'S  (SIR  THOMAS  WORKS,  COMPLETE. 

Including  his  Vulgar  Errors,  Beligio  Medid.  Urn  Burial,  Chriatlaa  IConls.  r>..  :,_„ 

Jmmalfc  and  Tracts,  many  of  them  hithertoUnpublished.    The  whole  ooUeeteduiTSww 
Simon  Wilkib,  P.L.S.  4  vols.  8vo,  line  Portrait,  (pub.  at  iL  8s.),  ctoth,  IL  lU.  6d.  pJdhrrSij^llS 
"Sir  Thomas  Browne,  the  contemporary  of  Jeremy  Taylor.  Hook&  Bacon.  Selden  >«ui  vlk.-* 
Burton,  U  undoubtedly  one  of  the  Sost'doquentmid  wieUcd  oftlStSial2SL5l/**H2 
^        SSSf£!ii.'"  "'*•"  *"^  ""^^^^  "*  '*'^'  conveyeTtaihe  mcS  iSS^i!?iSSSk«?- 


PUBLISHED  OR  SOLD  BY  H.  G.  BOHN.  IS 

eUCKlNCHAM'S  AMERICA:  HISTORICAL,  STATISTIC,  AND  DESCRIPTIVE, 

Vis. :  Northern  States  8  Tcds.:  Eastern  asd  Western  States,  8  vols. ;  Sonthem  or  Slave  States, 
2  vols.  {  Canada,  Nora  Scotia,  New  Brunswick,  and  the  other  British  Provinces  in  North  America, 
1  voL   Together  9  stont  vols.  8vo,  nomeroos  fine  Bncravlngs,  (nub.  at  6L  10>.  9d.),  cloth,  32. 12«.  6d. 

1841-4S 

"  Mr.  Bnckingham  goes  deli1ieratelj<41aongh  the  States,  treating  of  all,  blstoricallT  and  statis- 
tically-^f  their  rise  and  progress,  their  mannfactures,  trade,  population,  topoffraphj,  Derdli^, 
resources,  morals,  manners,  eancation,  and  so  forth,  fits  vomsim  will  is  J^mmi  a  tt»rtkoum  v 
kno¥>ltdg*."—Jthgiumm. 

"  A  very  entire  and  oomprehensfve  view  of  the  United  States  dfUgentlj  edileeted  by  a  maa  of 
great  acuteness  and  observatioB."— Lilwwy  Gagtttt. 

BURKE'S  (EDMUND)  WORKS. 

With  a  Biographical  aad  Ciitieal  Introduction  bj  Boobbs.  3  vols,  imperial  Svo^  cloedj  but 
handsomely  prmted,  (pub.  at  SI.  St.),  doth,  \L  lOt.  IMl 

BURKE'S  ENCYCLOPEDIA  OF  HERAlDRY;  OR,  GENERAL  ARMOURY 
OF  ENGLAND.  SCOTLAND.  AND  IRELAND.  Comprising  a  Registry  of  all  Armorial  Bear- 
ings. Crests,  and  Mottoes,  ftom  the  Esrliest  Period  to  the  Present  Time,  including  the  late  Oranu 
by  the  College  of  Anna.  With  an  Introduction  to  Heraldxy,  and  a  Dictionary  of  Terms.  TUrd 
Sdition,  with  a  Supplement.  One  veiy  large  voL  imperial  8to,  beautiitdhr  printed  in  small  type. 
In  double  columns,  by  WHiTTinaBAis,  embellishea  with  an  elaborate  Frontispiece^  richly  uluo 
minated  in  gold  and  eolonrs ;  also  Woodcuts,  (pub.  at  21. 2«.),  cloth  g^t,  IL  it.  1844 

The  most  elaborate  and  useAiI  Work  of  the  kind  ever  published.  It  eontalns  upwards  of 
SOtOOO  srmorial  beaiinn,  and  incorporates  all  that  have  hitherto  been  given  by  Ouillim,  Edmond- 
aon,  Collins,  Nlsbet,  Berry,JU>bson,  and  others ;  besides  many  thousand  names  whichhave  never 
appeared  in  sny  previous  Work.  This  volume,  in  fSaet,  in  a  small  oompasi^  but  without  abridg- 
ment, contains  more  than  four  ordinary  quartos. 

BURNS'  WORKS,  WITH  LIFE  BY  ALLAN  CUNNINGHAM,  AND  NOTES 
BT  SIB  WALTER  SCOTT,  CAMPBELL,  WORDSWORTH,  LOCKHART,  Ac.  Royal  dvo^ 
ine  Portrait  and  Plates,  (pub.  at  ISs.),  doth,  uniform  with  Byron,  10>.  9d.  1843 

This  Is  positival^  the  only  complete  edition  of  Bums,  in  a  single  volume,  8vo.  It  contains  not 
imlr  every  scrap  wUeh  Bums  ever  vrrote,  whether  nrose  or  verse,  out  also  a  considerable  number 

'  of  fleoteh  natkiial  airs,  collected  and  illustrated  by  nim  (not  g^ven  elsewhere)  and  Aill  and  interest- 

inf  aeeonnu  of  the  occasions  and  circumstances  of  liis  various  writings.  The  very  complete  and 
mveresting  LUb  by  AUaii  Cunningham  done  occupies  164  pages,  and  the  Indices  and  Glossary  are 

,  veiy  oopimis.    The  whole  forms  a  thick  elqpmtly  printed  volume,  extending  in  all  to  848  pages. 

'  The  oiber  editions,  indodlBg  one  published  m  similar  shape,  with  an  abridgment  of  the  Life  by 

I  ARaa  Cunningham,  comprised  in  only  47  pages,  and  the  whole  volume  in  only  t04  pages,  do  not 

'  contain  above  two-thirds  of  the  above. 

I  CAMPBELL'S  LIFE  AND  TIMES  OF  PETRARCH. 

With  Notices  of  Boeeaccio  and  his  illustrious  Contemporaries.  Second  Edition.  3  vols.  8vo,  fine 
Fortrdts  and  Plates,  (pub.  at  U.  lis.  6d.),  cloth,  13«.  1843 

CHANNINC'S  COMPLETE  WORKS,  THE  LIBRARY  EDITION. 

Complete  to  the  Time  of  his  Decease.  Printed  from  the  Author's  corrected  Copies,  transmitted  to 
the  English  Publishers  by  the  Author  himseUL  6  vols,  post  Svo,  handsomely  inintcd,  with  a  fine 
Portrdt,  (pub.  at  3L  3k),  doth.  U.  Is.  r        ^  ^^^ 

•*  Channing  is  nnquestioBably  the  Jbutt  writer  «/  tie  aff€.'*—Frasei'a  Magatine, 

CHATHAM  PAPERS, 

Being  the  Correspondence  of  William  Pitt  Earl  of  Chatham.  Edited  hj  the  Executors  of  his 
Son.  John  Earl  of  Chatham,  and  published  from  the  Origlnd  Manuscripu  in  their  possession. 
4  vols.  8V0,  (pub.  at  3L  ISs.),  doth,  \L  5s  Murray,  1838-4« 

**  A  production  of  greater  historied  interest  codd  hardly  be  imagined.  It  Is  a  standard  work, 
which  will  directly  pass  into  every  librsry."— Xtterory  Gatette. 

"  Then  is  hardly  anr  man  in  modem  times  who  fills  so  large  a  space  in  our  history,  and  of 
whom  we  know  so  little^  as  Lord  Chatham;  he  vras  the  greatest  Statesman  and  Orator  that  tlds 
country  ever  produced.  We  regard  this  Wbrk,  therefore;  as  one  of  the  greatest  vdne."— £A»* 
htrgkknuw, 

CHATTERTON'S  WORKS, 

Both  Prose  and  Poctkal,  indndinf  his  Letters ;  with  Notices  of  his  Life,  History  of  the  Rowley 
Controversy,  and  Notes  Critlcd  and  Explanatoiy.  3  vols,  post  Svo.  degantiy  printed,  with 
Engraved  Fae-similes  of  Chatterton's  Bandwritingand the  Rowlqr  MSS.  (Pub.  at  16s.),  doth,  •■. 
Large  Paper,  3  vola.  crown  8vot  (pub.  at  1/.  Is.),  cloth,  13*.  1843 

**  Warton,  Mdone^  Croft,  Dr.  Knox,  Dr.  Sherwin.  and  others.  In  prose ;  and  Scott.  Wordsworth, 
Kirke  White.  Montgomar,  Shelley,  Cdetidge,  and  Keat%  in  verse ;  have  conferred  lasting  immor- 
tallty  upon  the  Poems  of  Chatterton." 

**  Chatterton's  was  a  gedus  like  that  of  Homer  and  Shakspeare^  which  appears  not  above 
ones  In  many  centuries."— FiMstsMM  Emox. 


COOPER'S  (J.  F.)  HISTORY  OF  THE  NAVY  OF  THE  UNITED  STATES  OF 

AMr  -  -        - 

ife. 


AMERICA,  from  the  Earliest  Period  to  the  Peace  of  181S,  3  vols.  Svo.,  (pub.  at  1(.  10v.)«  gilt  doth. 


CMTAUOGTm  OF  WW  BOOKS 


OOHjEV^  (POIIMCfU.V  Milt,  HEWLCTT)  MSTOKV  OF  SLAVCRV  AND 

m  A»OUTIOII,  UmaU  WMtim,  wkk tm  Ap>M#i>«hlek  asuA  •»«,  toe  TttttaUt  rfCtel—i, 
(piikattij.       ■  ■ 


COtTELLO'S  SPECIMENS  OF  THE  EARLY  FRENCH  POETRY, 


WORKS,  EDITED  BY  SOUTHEV; 
miiMidmnii.  mi  TnmlMtant  «ritb  «  Ulto  of  « 


COWPER'S  COMPLETE 

rwMirl*it Ms  POOM. Ci>wM|in«dMqB.Mi*  Tnmlaitant  <ritb  mlMtoiihm  Mwthm.   ISvolt. 
postvro, embeUl*h«d with  Damerou nqntiif  BBffwta|% *''•' 4w  telvM >«<  HAarvav* 
attLlt«.),elo(h.«.ic  lJBte-7 

TU>  ta  tiM  onlj  oomptote  edltfam  of  Covpei^t  Wotfc*.  pvaw  and  poctbeal.  «%idi  has  • 
teMfHmtoClMtMiM.   MitajrorckamaNoiJB  eultuhdjeoiirxlfl^^aad  oooteviBn^ji 
•ppaur  la  anj  ochor  oditloB. 

CRAWFURD'S  (J.)  EMBASSY  TO  SIAM  AMD  COCHtN-OHINA. 

S«^li.S*Oklli«i,aBd»PlMai.(|mk.ttlLllciiL),fllKli.Uft.  MO 

CRAWFURD>S  EMBASSY  TO  AVA, 

inch  a  Avpcndlx  OB  Vooril  ftomalni  W  froC^vmOiUat.  S«aiU.8fab  vithU  Xw^  llalcL«iiA 
TlgMttM,  Xpob.  St  li.  lU.  W.),  doth.  lb.  HM 

CJUMKSMAMK'S  THREE  COURSES  AND  A  OEtfCRT. 


A  SortM  af  lUai.  la  TImm  tots,  vk^  Iiteh.  Lcnl.  and  M  taoellaBoaaf.  Hmmn  San.  arM  SI 
«BtmMl7  fliavar  and  eaaie  lUortmtlona,  (pub.  at  0. 1«.),  elsCh,  gttt.  a*.  9U 

"TbbtaanatraordlDaiyperfbrnumoe.  SaebaaimioBoftbapaiata^thapoa^aiil* 


ia  one  penoa,  la  onexampleo.    A  titha  of  the  talent  that  goes  to  rnaUna  the  stories  would 


1  Of  aaanal  writent  aadatHhaofthafaMantivai 
vouldAiniUhasaUarf.''-  ~ 


OIBOIN'S  BIBLIOMANIA,  OR  BOOK-MAONESS. 

A  Sfbllqnwhieal  Bomanea,  Nev  Edition,  with  eoasldenhle  AddttfoBfl,  im^km/b^m  Kar  *■  (^ 
aaaamed  CSanctan  In  the  Diama,  and  a  Supplement.   S  vols,  ragral  9n,  haadi  oaM 
ambeUlshad  by  nnaiannu  Woodeuta,  maajr  «f  which  mn  aow  fliat  added,  (aah.  aft  Mi. 


ll.lU.8d.  LmaPapar.faapolfll  Svo,  of  which  oolfvaiy  few  oiVicawace  prbtadt  (pab.aftfeLiL). 
doth.  81. 18s.  M.  IBIS 

VbU  oeWnaMd Waift,  wfcUh  anttaattia  anlertalMBaat  af  aisamna  adth  Ifca 
faiteiaationaaaU  biblhwiaahkal  suh^eota.  has  lang  baen  very  saaroa  and  arid  for  i.  „ 
anma— the  small  paper  for  w.  St^  and  the  Uui^e  papinr  tar  apwaeda  «<8>gnhwaal  1 1 

DRAKE'S  SHAKSPEARE  AND  HIS  TIMES, 

Incladhig  the  Blagraahy  of  the  Poet,  Crttiefama  on  hlaOenfaBi  imll  TTTtttnii-  *  nmr  TTini»iilaiL| 
af  his  Plays,  and  a  History  of  Che  Haaners,  Onatoms,  aad  Awusameots,  Saperatlfloink  Pwcry,  aa 
LIteratnia  of  the  Bliiabathaa  ifaa.  8  vols,  aia,  (abosa  14M  imcwih  «w  in*  >i«lnk  and  a  nata 
of  Autographs,  (pub.  at  U.  ta.),  doth,  \L  U.  BtJ 

**  A  mastarly  piodnetiaB,  the  publication  9l  whtA  artH  Cmn  a  epoch  iadia  fliejapjiilaa  Ua- 
toiy  of  this  country.    It  comprises  dso  a  complete  and  erltlBal  aaalpila  «f  all  aha 
Poems  of  Shakspeaie ;  and  a  oompiaheaaiva  aad  powotftil  dutoh  ot  tha 
tBia.'*--6«atbiaa's  MufftubM, 


ENGLISH  CAUSES  CELEBRES, 

OB,  BEXABJUBLB  TRIALS,   Sqaara  ISbm.  (pab. atde.)*  aammMamvpv,  U,         BM 


FENN>S  PASTON  LETTERS. 

Orlgind  Letters  of  the  Paston  Famflr,  Writta  daring  lltt  Bdaa  af  Haaqr  VLt  ffiaaai  IVL  and 
Bichard  III.,  by  ▼arious  Persons  of  Rank  and  ConsevMnoSb  chiefly  on  HkSoriod  8al^|aefeb  New 
Xdhion.  with  Notes  and  Correetieus.  complete  in  3  vols,  bound  In  1,  sanaia  Uuia^  (anb.«t  lik.), 
eloch  gflC  7**  W.   <lualntly  bound  In  maroon  moroceo^  carved  bovda,  la  tha  aan^  atyi^  gilt 

The  original  edition  of  this  very  carious  and  Interesting  series  nf  hiitorled  I«tten  Ja  a , 


hook,  and  sells  for  upwards  of  ten  guineas.   The  present  is  not  an  abridgmnt,  as  akigfat  be  tap- 
poaad  fhna  Its  fbna,  bnt  givea  the  wliele  matter  by  eimittaig  the  dupUoate  verrian  af  the  lettera 


writteainanobselata  language^  and  adopting  on^cha  -»«■*  »..«j^^.^— *-wi.  — rrHin  pwMiaiird 
tiy  JPenn. 

"The  Paston  Letters  are  an  importat  testhnoiiT  to  tha  pi'oawadve  eondUfcrn  af  aodatj,  and 
coBW  in  as  a  psadeus  link  in  the  caala  of  tha  moiai  histonr  afBaglaad^  whidittwy  ala»a&  thia 
period  supply.   They  stand  indeed  singly  m  Europe.**— Jfalteai. 

FIELDING'S  WORKS,  EDITED  BY  ROSCOE, 
'  COMPLBn  IN  ONE  VOLUME,   (Tom  Jone^  Amdia,  JoaaCha  WDd,  Jaaq^  Aadmva, 
Plays,  Essays,  and  Miscellanies.)    Medium  8vo,  with  90  capital  Plataa  by  CaoixaKAKK,  Ipak,  at 
VM,  doth,  gilt,  14*.  ^^^ 


*«0f  dl  the  works  of  Imagination  to  which  English  renluB  has  aba  aridB,thawBittipi  al 
neldiag  are  pechaps  most  deeidedly  and  exclushdy  bar  own.*— M*  Ifamr  JfcaW. 

Tha  prosa  Homer  at  haiaaa  nature."— Xard  Jlyraa. 


PUBLISHBD  OR  SOLD  BY  H.  G.  BOHN.  IS 

■  '■  '    '    ■     " '  ■    ■"    ■  ■'        i '  '  •     •     ■    ■■■II 

FOSTER'S  ESSAYS  ON  OCCtSION  OF  CHARACTER; 

Ob  a  Has's  Writiaff  Memoln  of  Ulniaelf ;  on  tlM  epithet  Bonumtle;  on  Che  kwenjamut  Men  of 
Taste  to  EvaaceUoal  BeWKJew.  Ao.   Fe^p.8vcg  Eichteeatli  fUMan,  (pnb.  at  to.),  ekMh,««.      1844 

**  I  have  read  with  the  rreateat  admiration  the  EMajri  of  Mr.  fetter.    He  to  one  of  tiia  moat 
^acnt  writoM  (bat  Kncland  haa  V 


pcoloand  and  eloqacnt  wiiteM  (bat  Kncland  haa  pfodttoeA ' 

FOSTER'S  ESSAY  ON  THE  EVILS  OF  POPULAR  IGNORANCE. 

New  Edition,  elegantly  paintad,  in  fiteap.  8vo^  now  flnt  nnUonn  vdth  Ua  Iwnyi  an  PaiialeB  of 
Cbararter,  elotfa,  ba.  181b 

•*  Mr.  Foatw  alwaTt  eonaUMd  this  liki  ^aat  waA,  «aA  Ito  «M  bf 'vkMi  te  ntelisa  Ua  HtMiy 
clainis  to  be  eatimated." 

"A  work  which,  popular  and  aimlnd  aa  It  confeaaaffy U,  baa utm aaat with  <iMlilMfflwi!th 
part  of  the  attentiim  whieh  it  deaenrea."— Dr.  Pp«  Smitm. 

CAZETrEER.-NEW  EDINBURGH  UNIVERSAL  GAZETTEER, 

AND  OEOOBAPHICAL  DICTIONART,  more  eomplete  than  anf  hitherto  pnUUhad.  Kew 
Bdteion,  re*iMd  and  completed  to  the  Preacnt  Hom,  by  Jonv  Tnovaon,  (Bditor  of  die  Vmhmnai 
AtUu,  Ac.),  wy  thick  8«»,  (1040  poffea).  Mapa.  (pub. at  18i.),  eloth,  13t.  Eiiiibmrdk,  1846 

Thi»  eoinprebenaive  ▼olume  it  the  lateat,  and  by  Ihr  the  beat  tTniTCTHl  Gasettaer  of  ita  use.   It 
inclndea  a  Aill  aeooont  of  Afff  haaiatan.  New  Zeauad.  Ac  JMb 

GEORGIAN  ERA,  OR  MODERN  BRITISH  BIOGRAFHV. 

Conyiriting  Hemolra  of  the  Moat  EmineBt  Peraona  who  have  flouiiaaat  In  Owat  Brilda  fron 


the  Acceaaum  of  Oeorse  tlie  Ffaat  to  the  Demise  of  George  the  Fovrth,  4  ^ola.  ibmU  %m^  JPwtnita 
on  ateel,  (pub.  at  M.  12a.),  cloth  rilt,  16«.  ]8B 

CLEIG'S  MEMOIRS  O^  WAluleN  HASTINGS, 

FlratOovemorQeneralofBenpd.   i  tak.  8*0,  flna  Fortiatt  (ynbwat  SLIM*  «Mh,U>li>        1B41 

QOLOSMITH'S  WORKS, 

with  a  Lm  and  Noraa.   4  Tofla.  fem.  8vo,  wMi  enrrarai  XHIbb  aai  Hfltoa  if  Svoaaaa*  and 
:  Ckuiknhark.    New  and  elegant  Edition  (pub.  at  IL), extra  doth,  12f.  1848 

"Can  any  anthor— can  eten  Mr  WiOter  Scott,  be  eompored  whh  OoMamlth  for  the  ▼arlety, 
beauty,  and  power  af  Ua  wamiMiittoB?  Ton  may  take  Jum  mm!  '  cat  htan  ovt  in  littla  nlM^' a» 
many  in^bta  doea  lieinreaent  to  the  fanaginanoa.*— ^tAaw^wla^ 

I  "  Tlie  volumes  9i  Goldsmith  will  ever  constitute  one  of  the  most  preefanM  *  walla  of  EagllA  «»• 

I  defiled.'"— QMortor^y  Jt«Mcw. 

CORDON'S  HiSTORY  OF  THE  GREEK  I^VOLilTiON, 

*  J> ml  iif  ib(  Wsii  ami  ramiialBiis  ■iilwiiiit  ft ihi  iliiiigjiliis iif  iliii  fliiai  riUhHi In  tsi— ii  JBailiis 

their  Country  fVom  the  Tvrktoh  Toka.   By  tha  late  Tnoai Aa  Ooanon,  OeaHal  af  a  tHvMoo  oT 
i  the  Greek  army.   Second  Edition,  2  vols.  8vo,  Mapa  and  Flans,  (puo.  at  \U  10$.),  doth,  10».  6^ 


CELL'S  (SIR  WJLLIAM)  TOPOGRAPHY  OF  ROME  AND  ITS  VICIWITY. 

An  faaaroved  Edition,  complete  In  1  veL  8«o,  wii^  aeaaral  Platea,  cloth.  19k  With  a  nKj  larn 
If  ap  or  Rome  and  its  Environs  (from  a  moat  caraftil  trteonometriati  anivey),  ■eaaled  on  dOUu 
ana  folded  in  a  ease  so  aa  to  tana,  a  volume.   Together  Srola.  8v(^  cloth*  12.  Lt.  1848 

**  These  volumes  are  so  replete  with  what  is  valuidde.  that  wave  we  to  cmplor  onr  antin  JownaL 
«•  could,  after  all.  afford  oat  a  meagre  indication  of  thdr  inteieat  and  wroth.  It  i%  indead,  a 
lasting  memorial  of  eminent  literary  exertion,  devoted  to  a  anbjeet  of  great  fanportanoi;  and  one 
daar,  net  only  to  every  sebalar,  but  to  eveiy  reader  of  JntdligaaoetaanbiMa  the  tnidi  of  Wstory 
la  an  ol^ect  of  oonrideration." 

GRANVILLE'S  (DR.)  SPAS  OF  ENGLAND 

and  Prindpal  Sea  Bathing  Placea.  3  vola.  post  8vql  with  lano  Klft  and  UBwaids  af  BO  bMiOftil 
Woodcuts  (pub.  at  li.lSi.l,elBth,  Us.  18U 

GRANVILLE'S  (DR.)  SPAS  OF  GERMANY. 

Svo.  with  39  Weodeota  and  Mapa  (pnb.  at  18k),  cloth,  ffc  18a 

HEEREN'S  (PROFESSOR)  HISTORICAL  WORKS, 

Translated  from  the  German,  ▼is.—AsiA,  New  Edition,  comvlate  In  S  aob.— Aniea*  4  li4hF— 
Euaora  and  its  Cotoaias,  1  voL— Ajicibnt  Gaaaca,  and  HiaroaiOAii  TaaAViaaa,  1  v«L 
— Makoai.  ov  Aaoiaii*  Hiavoat,  1  vol<— together  7  vols.  8vo  (pub.  at  71.),  eloCh  lettered,  unUbmi, 
IL 10*.  *«*  iWna  mdmmpUU  RdiHotu.  witk  Gneral  ImUmm, 

"Pfoflesaor  Heeren's  Hhtorieal  Besearchea  stand  in  the  very  Ugheat  rank  aiaoncthaMirtth 
which  modem  Germany  baa  aarichad  the  UteritaM  cfEnawpa."    fti— lai<|  Mm 


HEEREN'S  HISTORICAL  RESEARCHES  INTO  THE  POLITICS,  INTER- 
C0UB8E.  AND  T«ADS8  07  THE  ANCIENT  NATIONS  OF  AfBlCA:  tncindlag  the  Car- 
thaginians, Btliiopiana,  and  Egyptians.  Beeond  Edttfan,  oonoctod  ttnooglunit,  wriah  an  Index, 
UA  of  the  Author,  new  Appendwa»  and  other  AddkiooM.  8  vola.  8«a  (pah.  at  U  Ha.),  doth,  II.  4«. 

O^bwt,  mfciye,  1838 

HEEREN'S   HISTORICAL   RESEARCHES    INTO    THE    POLITICS,    INTCR- 

COURSE.  AND  TRADES  OF  THE  ANCIENT  NATIONS  OF  A8IA«  indudlaK  the  ~ 


PhcKiicians,  Babylonians.  Scythians,  and  Indiana.   New  and  Improftil  KattDaT^owplata  ia^ 
TOls.8v0kdeiantly  printed  (pduoriginaUy  at  91.6a.),  doth,  1L  4a.  1848 

"One  of  the  moat  valuable  aequialtlmis  mads  to  our  Uatorical  ttoriea  liiieo  fha  dign  of  QMMm." 


j£  CATALOGUB  OP  NEW  BOOKS 


urrRrM'fi  MANUAL  OF  THE  HISTORY  OF  THE  POLITICAL  SYSTEM  OF 

iSSS^SaAuvtm  tlM  F.U  of  NapoUwn,  tniulated  from  the  Fifth  Gcnnan  Editioii.    Kw 
lSuKoomRl«t«tolniL8«^ck»th,l4«.  ,^»_ ,        _ 

"Tta  b«  HtetoiT  of  Modem  Bmope  thrt  lu«  y«fc  «FP««^M*  ft  «■  Hk^  >««Ktoi«^ 

-A  work  of  ■t«UM  wine,  which  will  aiftae  nyfal  tawwledge  tor  g^«ratigi^  after  aU  Of 
ghiltyvMUnidlinto thitt dittiiw?**"" an fbrtunately  forgotten."— iiterwir  Ctortte. 


urrBKMtft    AMCIEMT    CREECE.  tmnslated  by  Bancroft:  and  HISTORICAL 

"H5fIH«B^^:-IWpollS  Ci>w^  ie  Reftmnattoii    IL  The  Bii^  Pr«re«l 

IS^SSS'lSi^eii;  rf  iSS^tSSS^^^  IlL  The  Rue  »d  Qiowth  of  the  Coodne^ 
KewmofOi^BritSn.    In  I  «»L  »ws  with  Index,  cloth.  15».  Wff 


HrrREN*S    MANUAL    OF    ANCIENT    HISTORY, 

"   pSSXl5lyw^2l^to  the  <2ii;trtIition,,the  Commereeljnd  tiuiCoUmtoof  the^ 

jSSS^T^^^  eomcted  and  improved,   fo^^  •»  »**).  «>«*^  1*^  ,j- 

M w^  - .,.i-,.,h«T  til  iiAva  aMB  a  Work  in  which  so  much  vflcAd  kiiowle<tee  was  eanieewd 

i-LTS SSSI^JSpSiSSl^iXuiS  convince,  a.  that  thi.  booh  wilf  be  «m«iiI teo« 
S2ffh  wSitSfSTir  eo^Send  wiU  oontrihute  to  direct  attention  to  the  better  end  Me 
£SaSl"*iSr<rfUrto^.  ^STMriationUexecuted with  great  lideUty.^-OiMD^rftrJta^ 


^'^Jn  S^lSn'^'wd  m«rt^  little  tolnme,  «id  .dmhably  adapted  tor  the  um,  of  .cha..b  a- 
INlnkte  iMtruction."— I«««r«rr  ««»««. 
"  A  Tsloable  addition  to  onr  liat  of  tchool  hooka  —AtMM^im, 

aa<^ABf<   HISTORICAL  INQUIRY   INTO  THE  PRODUCTION   AND  CON- 

^     SUMmON  (^  THE  PKECl^^  *  ^^  8*^  IP»»». «  R  4a).  doth  16a  Jffl 

^^?"j;?i^!h'"iu!LT»VL^SPiiln.tf«tedfa  a«rie.of  unpnblUhed  >tter^add««eito 
OOTprliing  the  Hlrtoiyof  Wa  Heig.  ^^J^JJ^g^retary  of  Sute,  with  IntioductiaB  and  Note. 

STo^^ILSfiSSltSJs  vXl/ 8^^^^  a*.),  cloth.  18a  IM 

^SJJ'^5'^'L!SUiKI?".£lfXSS5^^^^^  WithalltheEx^nplealntoJ.    rbwhieh 
i?^3K?HuSSS^h?LSS  One  lanc  voL  imperial  Jj 

(puB.  at  Si.  2$.),  doth.  IL  8a  *^ 

lance  illuminated  Map.    Reduced  tola  64L  «tjj       . 

HiSpsmRE,  including  the  We  of  Wight.    With  Si  Engraving,  on  Wood,  and  a  Inge 
Ulnminated  Map.    Reduced  to  3a  «,    j      j     1         xn      .  _-j 

DERBYSHIRE,  Including  the  Pe*  Ac.   With  23  Engraving,  on  Wood,  and  a  large  Ulamliialai 
Map.    Reduced  to  U.  6d. 
KENT    With  58  Engraving,  on  Wood,  and  a  large  illuminated  Map.   Reduced  to  2».  M. 

KNOWLES'S  PRONOUNCING  DICTIONARY  OF  THE  ENGLISH  LANGUAGE. 

A  gtirto^SSS^n  wi:i^^^  Boyal  8vo  (pub.  at  R  4..),  doth  lettered. »..  Mt 

Thk  hirhlT  erteemed  and  very  comprehen.ive  Dictlonaiy  comprUeaJBttOOO  worda,  bnUea  lam 

cffloS  S^«5!5»  wwl»efa«  i^W  more  than  are  contained  in  the  oaual  Editkumti 

WaUBBT. 

LACOiMiCS  •   OR.  THE  BEST  WORDS  OF  THE  BEST  AUTHORS. 

"^SSenth  Edftioi.   8  voll  ISmo,  with  eleguit  Pronti.pleoe..  containing  30  Portrait..  (P^^b-^Hjjt 

^J^S'^a^d'^rSldfJ^w?"^?!^^^^^^ 

t^hym^'ffSS^i^SnM,  ( Jub. at II. 8..). cloth gUt.  18..  M 

-Nothing  can  be  more  accurate  thanabj^e*.  description.;  ^eE^liahliihabitttl.tvtta» 

ndSngthon  upon  the  .pot,  they  cannot  detect  a  tingle  error.^-Uetwie. 

Sf  jJdStGiffiSJSSuiSi;  ic:  (Pub. at 3<. 6e.). cl«t£,  lU 8..  UN 


/■ 


PUBLISHBD  OR  SOLD  BY  H.  0.  BOHN.  VT 

r         LISTER'S  LIFE  OF  EDWARD  FIRST  EARL  OF  CLARENDON. 

With  OrisjbulOonwpoDdenoe  and  AiitlieaticFapen,iiev^  3  toIt.8T<H  Portrait, 

t  (pub.  at  S.  8t.),  doth,  I8t.  1838 

"  A  Work  of  laborioiu  leieareh,  written  with  masterly  abaitj.*— if ftec. 

LOCKHARTS  HISTORY  OF  THE  CONQUEST  OF  MEXICO  &  NEW  SPAIN 
^  AND  MEMOIBS  OF  THE  CONQUISTADOIL  BEBNAL  DIAZ  DEL  CASTILLO.   Written 

I  by  himseK  and  now  first  oompletely  twmslirted  oom  the  original  Spanish.   3  vols.  Svo^  (pub.  at 

m  4«.)»  cloth.  12*.  1844 

I  "Bemal  Diai^s  aeeoont  bears  all  the  marks  of  anthentidty,  and  is  accompanied  with  such 

I  pleasant  nalret^  with  soch  interesting  detafls,  and  such  amusing  vani^,  and  yet  so  paidonahle  in 

'  an  old  soldier,  who  lias  been,  as  he  boasts,  in  a  hundred  and  nineteen  oattles,  as  renders  his  book 

one  of  the  most  singular  that  to  to  be  fbund  in  any  language.*--I>r.l{o&«re«Mitii  Ait"  flutoty  vS 

Amietieai* 


*  MARTIN'S  (MONTGOMERY)  BRITISH  COLONIAL  LIBRARY: 

Forming  a  popular  and  authentic  Description  of  all  the  Colonies  of  the  British  Empir«.  and  em« 

bracing  the  History— Physiral  Geography— Geology— Climate— Animal,  Vegetable,  and  Miners! 

K  Kingdoms— Government— Finance— Military  Defence-K}ommerce— Shippinj^Mouetary  System 

v  '-     —BeUaion— Population,  White  and  coloured— Education  and  the  Press— Emigration— Sodal 

*  State,  «c.,  of  each  Settlement.    Founded  on  OflBcial  and  Public  Documents,  Aimished  by  Gorem- 
t                ment,  the  Hon.  East  India  Company,  &c    Illustrated  by  original  Maps  and  Platea.    10  Tolst 

foolscap  8to»  (pub.  at  8L),  doth,  II.  us. 

These  10  vols,  contain  the  5  vols,  irro,  veriiatim,  with  afew  additions.   Each  volume  of  the  abote 
,  teries  is  complete  in  itseU;  and  sold  separately,  as  follows,  at  S«.  64.  :— 

r>  Vol.  I.— Thb  Can ADAS^rrna  ah d  Lowbb. 

^  YoL  II.— Nnw  South  Waabs,  Tan  Dixmbn's  Laud,  Swak  Bitbb,  and  South  Avstbalia. 

t  Yoi.  IIL— Thb  Catb  ov  Goon  Hopb,  MAUBixivs^nd  Sbtchbllbs. 

Yd.  lYy— Thb  Wbsv  Ihdibs*  YoL  L— Jamaica,  Honduras,  Trinidad,  Tobago,  Granada,  the 
Bahamas,  and  the  Virgin  Isles. 
VoL  v.— Thb  Wbst^hdibs.   Vol.  II.— British  Guiana.  Barbadoes,  St.  Lucia,  St.  Vincent,  De> 
I  meraia,  SssequibOk  Berbio^  Angnills,  Tortda,  St.  Kit^s,  Barbuda,  Antigua,  Montserrat,  Dominica, 

I  andNcivis. 

YoL  YI.— NoTA  Scotia,  Nbw  Bbvkswick,  Catb  Bbbtoh,  Pbihcx  Edwabd's  Islb,  Thx 
BBBMunAS,  NBWFOVifDi>AHn,  snd  Hudson's  Bat. 
J  YoL  YII.— GiBBALTAB,  Malta,  Thx  Ionian  Islands,  &c. 

'  Yol.  YIIIj— Thb  East  Indibs.   VoL  I.  containing  Bengal,  Madras,  Bombay,  Agra,  &c. 

'      .  YoL  IX.— Thb  East  Indibs.   VoL  II. 

YoL  X.— Bbitish  Possbssions  in  thb  Indian  and  Atlantic  Ocbans,  rix.— Ceylon,  Fenaaj[» 
Malacca,  Singapore,  Sierra  Leone,  the  Oambii^  Cape  Coast  Castle,  Accra,  the  Falluand  IsluiaB, 
St.  Helena,  ana  Ascension. 

'         MAXWELL'S  LIFE  OF  THE  DUKE  OF  WELLINGTON. 

3  handsome  volumes  8to.  Embellished  with  numerous  highly^finished  Line-Engravings  by 
CoorBB  and  other  eminent  artists,  consisting  of  Battle-pieces,  Portraits,  Military  Plans  and 
Maps ;  besides  a  great  number  of  fine  Wood  engravings.  (Pub.  at  32. It.),  elegant  in  gilt  cloth, 
12.16s.    Large  paper,  India  proofli,  (pub.  at  &i.),  gut  doth,  31. 3s.  1839-41 

"Mr.  Maxwell's  'Life  of  the  Duke  of  Wellington, 'm  our  opinion,  has  no  rival  among  similar 

^^  publications  of  the  day.    ....    We  pronounce  it  free  from  nattery  and  bombast,  succmct  and 

masterly.   ....   TI\e  type  and  mecoanical  execution  are  admirable :  the  plans  of  battles  snd 

sieges  numerous,  ample,  and  usefbl;  the  portraits  of  the  Duke  and  his  warrior  contemporsi^jes 

Z'  many  and  faithful;  the  battle  pictures  ammated  and  brilliant;  and  the  vignettes  of  costuaea 

and  manners  worthy  of  the  military  genius  of  Horace  Vemet  himself."— S'isms. 

MILTON'S  WORKS,  BOTH  PROSE  AND  POETICAL, 

With  an  Introductory  Beriew,  by  Futohbb,  complete  in  1  thick  voL  imperial  i$ro,  (pidk  at 
II.  &t. ),  doth  lettered,  12. 1«.  1838. 

This  is  the  only  complete  edition  of  Milton's  Prose  Works,  at  a  moderate  price. 

MITFORD'S  HISTORY  OF  GREECE,  BY  LORD  REDESDALE, 

The  Clironology  corrected  and  compared  with  CUnton't  Fasti  Hellenici,  by  kino,  (Cadell's  last 
and  much  the  beat  edition,  1838)  8  vols.  Svo,  (pub.  at  42.4t.),  gilt  cloth,  2LV/»jU. 
^Tree-marbled  calf  extra,  by  Clabkb,  42. 14«.  id. 

In  respect  to  this  new  and  improved  edition,  one  of  the  most  Eminent  scholars  of  the  present 
dw  hss  expressed  his  opinion  that  "the  increased  advantages  given  to  it  have  doubled  the  original 
Talue  of  the  work." 

It  should  be  observed  that  the  numerous  additions  and  the  amended  Chronology,  firam  that 
valuable  performance,  the  FumH  HtlUniei,  are  subjoined  in  the  shape  of  Notes,  so  as  not  to  inter* 
fere  vrith  the  integrity  of  the  text. 

As  there  are  many  editions  of  Mitford's  Gneee  before  the  pnbli&  it  may  be  neoeqsary  to  observ* 
that  the  present  octavo  edition  is  the  only  one  which  contams  Mr.  King's  last  correetinis  and 
additions  (wliich,  as  stated  in  his  advertisement,  are  material) ;  it  is  at  the  same  time  the  <mhr 
edition  wliich  should  at  the  present  day  be  chosen  for  the    entleman's  Ubraryi  being  thftlMM 
WNBCit,  tlie  most  correct,  and  the  most  complete. 

c 


OATALOQUIK  OP  NSW  BOOKS 


|NnTOR0>S  HISTORY  OF  ORCSCE,  {amOamed) 

3Utt»»  B»mo»  mjt  oT  UMaii, "  Htoto  the  bM>  Maimn  HhfcWTf  OwBWte      „^ 

ha  !•  perfcaiM  the  best  of  all  modeni  hiatoriana  whataoever.    aim  viitaM  are  Itiulufc 
nnarck  aod  carneitnets.*' 

*'Co«2dcfcd  with 
•lao  to  anr  very  proi 


f  p— t  HOC  wilf  totlA  tvtole  ■erica  of  aBdent  events  wlileli  ft  oompriaei,  bet 
omiucBt  portjoB  of  that  icriea,  Mr.  Mltftird'a  HiatOKjr  is  tli*  best  that  hai 


MORTS  UTOPIA,  OR,  THE  HAPPY  REPUBLIC, 

A  PUloaophical  Romance;  to  which  ia added.  THE  NEW  ATLANTIS,  hj  Lobd  Bacov:  «flk  t 
pMlkDinarT  Diaeourae,  and  Mote^  ^  J.  A. S*.  Jobs. leap.  %tOt  Mk.M.  ft.),  cloth,  4*. M.— With 


llacBiii««SH»2  wUi  itaolBCBp  aws  clot^  <fc     IM 

OSSIAM'S  POEMS, 

TVaaalated  by  MAcrasBaoH,  wtth  DiaaertatioBa,  eoaeenifaig  the  Era  and  Pocbbb  of  Oenfen:  aal 
Da.  Buta'a  Critical  Dinertation,  complete  la  1  neatlj  pnnted  voL,  ISmo^  flNiiitisBieeew  (pohjl 

OUSEI.eY«S  (SIR  WILUAM)  TRAVELS  IN  VARIOUS  COUNTRIES  OP  THE 
SAfiT.  MOBB  PARTICULABLT  PBRSU ;  with  Extracts  from  rsr*  and  valoable  Orientai 
,  and  Wpiatea  and  mapo»tfola.4to,(pQli.  at  lli:),eKtf*ciotlt  boards  3i:3fc         US 


PERCY'S  RELI9UES  OF  ANCIENT  ENGLISH  POETRY, 

Poets,  tofetbarwidi 

New  and  eUant 

Ue.}.  cIM^l% 

■Ksa.  UM 

"BM  abavealU  I  Amb  flnt  became 
Us  ftfst  time,  too,  I  coold  aerape  a 
id  volamea ;  aor  do  I  beliere  ] 
\*~-8ir  Walttr Seatt. 

'fmcfu  BsUwMs are  tbe  most  •fracabls  sdeetieiii  fmlnpi^ wUeh ( 


CoBslstiBfc  of  Old  Heroic  Ballads,  Soncs,  and  other  Pieces  of  oar  Earlier  Poets, 
nms  Um  of  later  dss^  sad  a  oaptoas  Oimsbit,  complete  in  1  ?ol-  medium  8rd.  Nc 
XdfaioB,  with  beautifully  ainfstti!  title  and  froatisplee^  by  Stephaaoir,  (pnb.  at  1& 

ime  acquainted  with  Bp.  Perq^s  'BdltaBB  af  Aadant  Feetiy.' 
8  flew  ahiUisgs  tofether.  I  bouglit  anto  ayael/  a  oany  of  tbne 
i  I  ever  read  a  book  half  so  flrequButltr*  v  witb  h>U  «■•  anOB- 


POPULAR  ERRORS,  EXPLAINED  AND  ILLUSTRATED, 

By  Jobs  TiMsa,  (Author  of  Laooaie^  cod  Editor  of  the  "Illuatrated  Loadkm  Haam/O  tfaidc 
Inpk  SMi^  dseely  bat  elesaatlf  printed,  ftontlapiece,  doth,  lednced  to  Ss.  IM 

PORTER'S  PROGRESS  OF  THE  NATION, 

In  iu  ▼arious  Social  and  Economical  Relationa,  fifom  the  beginning  afH»  NlaatemHi  Cmtuiits 
the  prcaent  Time,  8  vols,  poat  8va,  (pub.  at  IL  4».),  doth,  13*.  6d.  Cftas.  Ibtighi,  VBaSM 

PRIOR'S  UFE  OF  EDMUND  BURKE, 

WHb  onpubUahed  Speoincnaof  hla  Poetry  and  Lstten.  ThinlaadaniehtafraveiEatlinvSro, 
Portrait  and  Autographa,  (pub.  at  I4«.),  gilt  cloth,  fls.  1B9 

'Excellent  feeling,  in  perapieneas  and  fbrdbla  languafe.*— Oaorfar^  Bnttio, 

PRIOR'S  LIFE  OF  OLIVER  GOLDSMITH, 

Jnm  a  variecj  ol  Origtaal  Soarcaa,  t  vote.  Bvo,  bBndaomdjr  primed,  (pob.  at  IL  lQe.)»  gilt  doth, 
IStb  I«7 

"The  aolid  worth  of  this  biography  eonsista  in  the  saanr  striking aacedofeeawliidilir.  Prior 
has  nthered  in  the  coarae  of  hla  anxious  reaearchea  among  Ooldamith'a  aurriring  acouaintance^ 
BBd  the  immediate  descendanu  of  hia  oeraonal  frianda  in  Londoo,  and  rdalions  in  Irdand ;  ahoaa 
di  in  the  rich  maaa  of  the  poef  s  nwn  nmlllar  lettera,  which  be  lias  been  endiled  to  bring  tiyshfr 
Atf  the  first  time.  No  poct'a  letteis  in  tha  world,  not  even  tlMse  of  Cowper.affear  to  osaaan 
Isterwting."— QM«r<«rly  Rttiew.  , 

RABELAIS'  WORKS,  BY  SIR  THOMAS  URQUHART, 

MoTTBux,  and  OsKti. ;  vrith  BxpUmatofy  Notca  by  Docbac  and  othsM..  4  vols,  feai^  Bra^  (p«h. 
It),  doth.  I6t.  ttM 

y*iMii»tK,  although  a  classic  In  every  Enropean  langvage^  and  admitted  Into  evekx  Hbnny,  is 
too  indecent  for  the  preaent  age,  and  ahonld  not  be  put  in  the  wsy  ct  fenkaleai. 

*'  Th  a  moat  cdebrated  and  certainly  the  moat  brilliant  perftnrmance  In  the  path  of  fietkm  thai 
bcik>ngs  to  this  age,  is  that  of  Rabelaia."— Hallam'a  Literature  qf  Ewrope, 

"IdaaaBabddsvrith  the  great  ereative  minds  of  theiiorid,! 


RAFFLES^  HISTORY  OF  JAVA,  AND  LIFE, 

Wl^  SB  Aeoosnt  of  Bencnolen,  and  Detdls  of  the  Commerce  and  Reeoarces  of  iha  Indlaa  ArcUo 
pdago  Bdlted  by  Lady  Ravplbs.  Together  4  vols.  Svo,  and  a  aplcndid  auarta  Au«ak  MntdaiiK 
svaSaisar  MB  Vuteal^Thtvni,  many  finely  colooie^  Umm 


TVB13SHMD  OR  BOLD  BY  IE.  G.  BOHN. 


RICH'S  BABYLON  AND  PERSEPOLIS, 

¥ia«Naanrmtlvf»  of  a  Jouncjr  to  tbc  Site  of  B«bjrlon;  Two  Memoifs  on  tlie  Buli»{  Baniarln  on 
the  TQ(iognif»b]r  of  ABCtent  Babylon,  by  Major  Rbiiiibi.i.:  Narrative  of  a  Joume/  to  PenepolU, 
yriA  faitharto  unpnblialMd  ConaifBiin  Inicriiition*.  8fO.  jHi^i  and  Plate*,  (pub.  at  II.  U.).  cloth, 
lOs.  6d.  DuaeaN,  1839 

AITSON'S  VARIOUS  WORKS  AND  MrTRICAL  ROMANCES, 

Aa  PmUkhed  bj  Piekerino,  the  Set,  Tis.— Bobiu  Hood,  3  voik— Annals  of  the  CaledonlanV, 
3  ToU.— Ancient  Sonfr*  and  Ballad*,  S  vol*.— Memoirs  or  the  Celts,  1  Tol.r-Ltfe  of  King  Arthur, 
1  toi.— -Ancient  Popular  Poetiy,  1  vol.— Faiiy  Tales,  1  voL— Letter*  andHcmoin  of  Bitmn^S  vols,  t 
toffether  IS  Tola.  poat8T0,(ffub.  at  6t  &*.&<.),  doth,  gUt,  81. 8>.  1827-33 

Or  atfmrattljf  M/oOmmt 

BITSON'B  ROBIN  HOOD,  a  Collection  of  Aosiont  Poemi,  SoM^  aad  B*llads»  nlative  to  that 
cetobrated  Outlaw ;  with  Historical  Anecdotes  of  his  Liib.   3  voli.  1S». 

SITSON'S  ANNALS  OF  THE  CALBDONIANS.  PICTS,  AND  SCOTS.   STola.l«*. 

EITSON'S  MEMOIRS  OF  THE  CELTS  OB  GAULS.    lOv. 

]llTSON'S  ANCIENT  SON08  AND  BALLADS.    3  vols.  18*. 

BITSON'S  PIECES  01  AN(;iENT  POPULAR  POETRY.    PoBtSvo.?*. 

BITSON'S  FAIRT  TALES,  now  first  collected;  to  wUeh  an  pmflxed  two  Diasertationa— 1.  0» 
Pipnies;  3.  On  Fairies,  8«. 

BITSON'S  LIFE  AND  LETTERS  OF  JOSEPH  RITSON,  Esq..  edited  from  Originals  in  tM 
Possession  of  his  Nephew,  by  Sir  Hannia  Niciua*,  8  vols.  M*. 

*7Vo  Ubrarr  can  be  called  complete  in  olA  English  lore,  which  has  not  tha  whole  of  the  pra- 
dwMlona  of  this  laborious  and  successful  antiquary." — Athmtueum. 

"Joseph  Ritson  wa*  an  antiquaiy  of  the  first  order."«-Oiiartnr^  Rniem, 

flOBINSON  CRUSOE,  CABINET  PICTORIAL  EDITION, 

Including  his  further  Adventures,  with  Life  of  Defoe,  Ac,  upwards  of  A)  line  Wood-eatt,  from 
Designs  by  Habvbt,  fcap.  Svo,  New  and  improved  Edition  vithadditional  Cuts,  doth,  gilt, 6*.  1846 

The  only  small  edMon  which  i*  quite  complete. 

**  Perhaps  there  exist*  no  work,  either  of  instmctlon  or  entertainment,  in  the  Engliah  language, 
which  hasjbeen  more  generally  read,  or  more  deaervedly  admired,  ffaaa  the  Life  and  Aftventoioa 
of  Robinson  Crusoe."— Sir  Walter  SeatU 

nOLLIN'S  ANCIENT  HISTORY, 

A  New  end  complete  Edition,  with  engnneA  Vmnrtiapieeci  mA  7  Ifape.  S  vela,  boond  in  1  stent 

-  lundaonic  vol.  royal  8vo,  (pnb.  at  II.  4*.),  doth,  iSi.  1844 

The  only  cumplete  edition  in  a  compact  form :  it  i*  uniform  in  sixe  and  appearance  vrlth 

Moxnn'a  Serie*  of  Dramatists,  &c    The  previous  editions  of  Rollin  in  a  single  volume  are  greatlj 

abridged,  md  contain  scarcely  half  the  work. 

HOSCOrS  LIFE  AND  PONTIFICATE  OF  LEO  THE  TENTH. 

New  and  mach  Improved  Edition,  edited  bf  his  Son,  Tbomas  Robcob.  Complete  in  3  stout  vola. 
•ra,  ekMely  b«t  verf  handsomely  printed,  iUustfated  hf  t  fine  Portrait^  and  numeroiu  Illua- 
trative  Engraving*,  as  head  and  tail-pieces,  cloth,  II.  4t.  1846 

AOSCOE'S  LIFE  OF  LORENZO  DE  MICDia,  CALLED  **  THE  MACNIFIC£NT.» 

Hew  and  much  Improved  Bdithm,  edited  by  hi*  Son,  Tboha*  Boscoa.  Complete  in  1  stout  voL 
Svo.  ekesdy  but  very  handsomely  printed,  iUnsttated  hy  eumeron*  engraving*, Introdueed  a*  head 
nndtail.pieee*,eloUi,i2i.  1846 

**  I  h«ve  not  term*  suflldent  to  express  mj  admiration  of  Mr.  Roseoe^  gmlna  and  emdlctota,  or 
my  gratitude  for  the  amusement  and  information  1  have  received.  I  reeommend  hi*  labOBr*  to 
our  eoontry  aa  work*  of  unque*tlenable  genina  and  nneouimoa  merit.  They  add  the  name  of 
Boacoe  to  the  very  fir*t  rank  of  Engli*h  ClaB*ical  Ui*toriana.'*— MattAios^  Pwrtuitt  nfJAteratM*, 


"Boscoe 

reflection* 


i*,  I  think,  by  far  the  beet  of  our  Historians,  both  for  beauty  of  MyL>  and  for  deep 
;  and  bis  tmndations  of  poetiy  are  eqnal  te  Cheoi4ginalB.''-*-V^iV*'4  -no^  ^  Orfnd^ 

4IOSCOE'S  ILLUSTRATIONS,  HISTORICAL  AND  CRITICAL, 

oftheLiPB  or  Lobbkbo  db  MBOtci.  iritb  an  Appendix  of  Original  Documents.   Svo,  Portrait 
of  Lorensoi  and  Plates  (pub.  at  \u.),  board*,  y^  Or  tai  4to,  printed  tomatoh  tfae  erMaal  edition. 

;       Porlrak  and  Plate*  (pub.  at  IJ.  lit.  M.),  board*,  10s. 

*•*  Thi*  volume  i*  *upplement<iry  to  all  edItiBBa  ef  tiM  imfe 

SCOTTS  (SIR  WALTER)  POETICAL  WORKS. 

OMtdntan  Uy  of  the  Last  MtaBtreUMarmion,  Lady  of  the  Loho,  D«n  Botete,  BoMqr.Bnilaai, 
Lyric*,  and  Song*,  with  Notes  and  a  LMb  of  the  Amhor,  eon^kt*  la  «ne  ehgentjy  irttftd  toL 

\      lamo,  Portrait  and  Frontispiece  {pub.  at  6«.),  cloth,  8t.(hl.  ^^^IMB 

«••  c  S 


CATALOOUB  OF  NBW  BOOKS 


SHAKESPCARPt  PLAYS  AND  POEMS. 

TAm'a  C^BtVBv  Pictobiai.  Evtnoii,  whk  LUt,  OloHuial 
MCk  Plw,  Ac  U  viria.  feoliaip  8«a^  with  171  Flatcs  CBj 
tfg«hlMHBrhtUArtit^«lwlM-«faBfl«»€f«nthel 

SHCIUDAN'S  (THE  RIGHT  HON.  R.  BRINSLEY)  SPEECHES, 

wtta  Sketch  oTUa  Life,  edited  WaConatitstloiial  Friend.    N cw  and  handaomc  IShiarf  Efitio*. 
«tthFortralt,eoiiipletciiiSv«rfa.8fDb  (pnb.atSLte.).eioth,18fc  _  MS 

tUaa  -       ■        -      - 


*  Whatever  Sheridan  haa  done;  has  beaa  yar  aMctOflMi;  alwaja  the  kae  of  its  Uad.    Hehai 

viitten  the  tmt  coned/  (School  Cor  Scandal),  the  bmt  drama  (The  Ihicnna).  the  d««<  ftnce  (The 

Critic),  and  the  toe  addraia  (Monolosiie  on  Oaniek) :  and  to  oown  all,  ddi«n«d  the  voyW 

(the  flunoua  Bcfom  Speech)  ofwcoBeeivad  or  heard  in  thla  cooBtrjr.' 


SMOLLETPS  WORKS,  EDITED  BY  ROSCOE. 

Coiipletf.  in  1  toL  (Bodetiek  Bandom.  Hnmphrnr  CUakcr,  Per^iine  Ptdde,  Laancdot  Greaic^ 
Coantfathoaa,  Advcntoreaof  aaAtoai,TniTela.naya.Ae.)  Mediaa  Sto;  with  91  caaital  nam 
hj  CatrimaaAVK  (pnh.  at  IJ.  4a.).  doth  gilt,  14«.  Bfi 

*PerhapaBoboolDieferv)ittaieicitedciidipeaboflae]diBg«iahahlalanKhter««  SiMlkt^* 

SOUTHEY'S  HISTORY  OF  BRAZIL. 

SvoU.4tah(p«b.at7Llia.),cloth.Bcaroe,3<.fit.  ISI7 


To  which  are  added,  *  Aitampta  in  Vcne^"  bgr  Zona  Joama,  aa  Old  Sanraiit.    Crown  9n,  (mL 


'OUTHEY'S  LIVES  OF  UNEDUCATED  POETS. 
To  which  are  added,  "Ai 
atlC».6d.).cioth,4a.<rf. 

SPENSER'S  POETICAL  WORKS. 

Complete,  with  Intndaetory  Ohacrvatifl 

grimed  In  i  voia.  poat  SrOk  ue  Portndt  (poh.  at  84 12r.  CdL),  elotti,  U.  la. 


Complete,  with  Intndaetory  Ohacrvationa  on  the  Faerie  flatten,  and  Gloaaaiial  Notea.  ^urihw^ 
drot  flae  Ponndt  (poh.  at  84 12r.  «L),  elo«h.  U.  la.  u* 


SWIFTS  WORKS,  EDITED  BY  ROSCOE. 

Complete  In  9  vola.   Mediam  8«o^  Portrait  (pub.  at  IL  ISa.),  cloth  gtlt,  It.  4«.  JM 

«*  Wboertr  Ja  the  thi«e  Uagdoma  haa  anj  booka  at  all,  baa  SwIft.*—£«^  CAcifciiffeU. 

TUCKER'S  LIGHT  OF  NATURE  PURSUED. 

Complete  In  S  toU.  Sro  (pub.  at  II.  lOt.),  doth,  U«.  vut 

" The  *LlRht  of  Nature'  la  a  woric  which,  alter  mneb  coDaideration,  I  think  mvaelf  anthoriaed 
to  call  the  moet  original  and  profound  that  haa  ever  appeared  on  moral  phUoaopay."- 


WADE'S  BRITISH  HISTORY,  CHRONOLOGICALLY  arranged. 

Comprebendinga  daaaifled  Anal/ab  of  Bventa  and  Occurrenoea  m  Church  and  StatCL  and  of  tba 
Conatitutional,  Political,  Commercial,  Intellectiial,  and  Social  Progrea*  of  the  Unlled  iriiiMain^ 
from  the  FInt  lUTaaion  bf  the  Boniana  to  the  Aeceaaion  of  Queen  Victoria,  with  rtxf  cofioaa 
Index  and  Supplammtt  NewEditlon.  1  large  and  MBailaiblythM(voLi«gral8n>(U00 pages). 
doth.lSa.  ISI7 

WATERSTON'S  CYCLOPEDIA  OF  COMMERCE. 

MERCANTILB  LAW,  FINANCE,  COMMEBCIAL  GEOORAPHT  AND  NAVIGATION. 
New  Edition,  including  the  Nnw  Tabivv  (complete  to  the  present  time) ;  the  FanKcn  Tabivp. 
as  £tf  aa  it  eoDoeraa  this  country :  and  a  Treatiae  on  the  Principles,  Practice,  and  Hiatoar  of 
Commeiee^  hr  J.  B.  M'CDbi.ocH.  One  itry  thick,  eloady  printed  voL  8to  (900  pacea),  with  fimr 
maps  (pub.  at  it  4a.),  estza  dotb,  10a.  6d.  IStj 

"This  capital  work  will  be  fojmda  moat  valiuible  manual  to  evoy  commercial  man,  and  a 
vaeftal  book  to  the  genend  reader. 

WHYTE'S  HISTORY  OF  THE  BRITISH  TURF, 

FROM  THE  EARLIEST  PERIOD  TO  THE  PRESENT  DAT.  3  Tola.  Sto,  Platea.  (pah.  at 
11.  M.),  doth,  191.  18# 

WILLIS'S  PENCILLINGS  BY  THE  WAY. 

A  new  and  beautlAil  Edition,  with  additions,  fcap.  8vo,  fine  Portrait  and  Plates,  (pno.  att  <t.),«xtm 
red  Turkey  doth,  richly  gilt  back,  4$.  td, 

**  A  lively  record  of  first  impressions,  eonnying  vividly  vrhat  was  seen,  heard,  and  ttUt,  by  m 
active  ana  inquisitive  traveller,  thirach  some  of  the  most  interesting  parts  of  Europe.    Hfs 
and  loveof  enterpiiae  are  nnbounded.   The  narrative  is  told  in  easy,  ftocmt  laagutf^ 


•vrioaity  and  Toveof  enteriniae  are  unbounded.   The  narrative  is  told  in  easy,  flocmt  iBanaa^ 
withapoefaFotwratfflhuftiiHwi''.  M^tMwgh  Bmrttm,  '-»v"Vb 


PUBLISHED  OB  SOLD  BY  U.  G,  BOHN. 


Cj^eologsi  Mi^xal»,  IZttU^iMtital  ?l|(0tot8i  Sct^ 


BAXTER'S  (RICHARD)  PRACTICAL  WORKS, 

With  an  Account  of  the  AnUior,  and  an  Esuj  on  his  Oenini,  W«rlDi,«nd  TIbmb,  4  voli.  imperial 
Sro,  portrait,  (pub.  at  -li.  4«.)  doth,  3Z.  12«.  U.  1843 

BINGHAM'S  ANTIQUITIES  OF  THE  pHRISTIAN  CHURCH. 

New  and  improved  Edition,  careftillj  revised,  Mth  an  enlarged  Index.  3  voli.  Imperial  8to,  cloth* 
ILlU.ed.  1846 

"  Bingham  is  a  vniter  who  does  eqaal  honour  to  the  English  clergy  and  to  the  English  nation 
and  whose  learning  is  only  to  1>e  equalled  by  his  moderation  and  impartiality/'-^QnarSn'iy  lUvUw, 

BUNYAN'S  PILGRIM'S  PROGRESS. 

Qnlte  complete  with  a  Life  and  Notes,  by  the  Ber.  T.  Scott.  Vem,  13mo,  with  2S  line  ftill-sind 
Woodcuts  by  Habtbt,  containing  all  in  Southcy's  edition ;  also,  a  Une  Frontispiece  and  Vignette, 
cloth.  3$.  6d.  1844 

CALMETS  DICTIONARY  OP  THE  BIBLE.  WITH  THE  BIBLICAL  FRAG- 
MENTS, by  the  late  Cbarlss  Tati.ob.  6  vols.  4to,  illustrated  by  308  Copper-plate  Enxraving*. 
Eighth  greatly  enlarged  Edition,  beautiMly  printed  on  fine  wove  paper  (pub.  atlOLlOi.),  gilt 
cl<^  4L  14C  6ii.  iStJ 

"Mr.Tayloi's  improved  edition  of  Calmefs  Dictionary  is  Indispensably  necsessarr  to  every 
Biblical  Student  The  additions  made  under  the  title  of  'Fragmenta,'  are  extracted  ftom  die 
most  rare  and  authentic  Voyages  and  Travels  into  Judea  and  other  Oriental  countries ;  and  com- 
prehend an  assemblage  of  curious  and  illustrative  descriptions,  explanatory  of  Scripture  incidenta, 
customs,  and  manners,  which  could  not  possibly  be  explained  by  any  other  medium.  The  mune- 
Tous  engravings  throw  great  light  on  Oriental  customs.*'— floriM. 

CALMETS    DICTIONARY    OF    THE    HOLY    BIBLE, 

Abridged,  1  luge  voL  imperial  8v0b  Woodcuts  and  Maps  (pub.  at  ll.  4«.),  doth,  IBt.  ISHf 

GARY'S  TESTIMONIES  OF  THE  FATHERS  OF  THE  FIRST  FOUR  CENTU- 
BIBS,  TO  THE  CONSTITUTION  AND  DOCTRINES  OF  THE  CHUBCH  OJENOLAND 
as  SM  forth  in  the  XXZIZ  Artleles,  8vo,  (pub.  at  13f.),  cloth,  7«.  6d.  Oxford,  Talboga, 

-  This  Work  may  be  classed  irith  those  of  Pearson  and  Bishop  BuD ;  and  such  a  classUcatkn 
is  no  mean  honour."— CJkiuvA  qfEngltatd  Quortfriy. 

cHarnock's  discourses  upon  the  existence  and  attributes 

OF  flOD.  Complete  in  one  thick  dosdy  printed  volnmcb  8vo,  with  Portrait  (pub.  at  14s.),  cUMh. 
fle.6A  *8" 

-  Perspieuity  and  depth,  metaphyiica]  sublimity  and  evangelical  simplicity,  Immense  l«umlnr 
but  imiftagable  reasoning,  eonspire  to  render  thte  performuce  one  of  the  mmtinestunable  pro- 
ductions that  ever  did  honour  to  the  saactiAed  judgment  and  genius  of  a  human  being."— T^ptady 

christian  evidences.  ^       „      ,_^.v™     T«v 

Containing  the  following  esteemed  Treattoes,  with  PrefWoBy  Mraoirsby  tte  B^^  J^.  Miiinw, 
LLJ),vis.-Watson'8  Apology  for  ChrirtSaty;  WatsotfsApologjrte  the  Bible  tPalefsBvU 
dencM  of  Christianity  i?aley's  Hors  Paulin«;  Jenyn's  Int«™?  »▼**•»"  o$.*J«  <2'?Jj*5«^ 
Belighm:  Leslies  Tniti  of  Christianity  Demonstimtrf;  Ladle's  Short  "fd  Ewy  Method  wUh  the 
Deists;  issue's  Short  and  Easy  Metliod  vrith  the  Jews;  Chandler's  Plidn  Reasons  forb<^g  a 
cSstinrLytUrtonon  the  Conversion  of  St.  Paul;  CampbeU's  Dissertation  on  Miracles;  Sher. 
lock's  Trial  of  the  Witnesses,  with  Sequel;  Weaton  the  Eeaorrection.  In  1  voL  royel  8vo,  (nub. 
at  14^),  doth,  lOf.  *'*<^ 

CHRISTIAN  TREASURY.  _, 

Consisting  of  the  following  Ezpoaltkms  and  Twallate,  edited  by  ] 
and  Dissertations  on  the  Scriptural  Doctrines  of  Atonement  and 

tical  Treatise  on  Regeneration ;  Boston's  Crook  in  the  Lot ;  GnUd't  — ,-?.^:ijiv.ii*.  ^#  .u^ 

mony  of  all  the  Prophets;  Lees's  Authenticity,  Uncormpted  Preservation,  and  CredlbiUty  of  the 
New  Testament;  Stuartfs  Letters  on  the  Divinity  of  Christ.  In  1  voL  royal  Svo.,  (pub.  at  ISj). 
«lat]i,8t,  >*M 


CATALOaUB  OF  KBW  BOOKS 


CRUDCN't  CONCORDANCE  TO  THE  OLD  AND  NEW  TESTAMENT, 
TCvlaad  aad  wileMed  kf  O.  U.  Bahiiat,  thick  Ubm.  bewatifaUy  printed  (pub.  «t  6c.),  < 


*■  Ab  mstitmiAT  prettj  and  verj  ekeap  edltkm.   It  eontafiu  all  that  ia  vaeftQ  in  the  arigfaul 
vork.  eauitthia  only  prepoaltioiM.  roi^iiiictioM,  Ac,  which  can  never  be  made  aTaSlabla  for  Mr> 
Marrateancc.   bteedttiaidlthattheSerlr '"" --.--    - 


Iptnie  student  can  deaire.' 

DONNrS  (OR.  JOHN)  WORKS. 

ladiidinff  hit  Bcrmona,  Derotioni,  Poena,  Lett 

Han ai  ALPoas.   6  haadwM  fwa.  9n,  with  ina'Porfirait  after  Yandjck  (pub.  at  32.  £>•.),  cxta 
doth,  raduced  to  IL  16c  Pmrktr,  1» 

"We  eanoot  fnrbear  lepeatlof  Mr.  CoteftdgeTB  qaeitkni,  ' Whjr  are  not  Donne'a  volnmea  of  So- 
Bontiepriatedr'  HU  Ufa  to  pabltohad  in  a  eticiy  Ihri  bf  thaBoaiaiy  tu  Ptmiuiaijn  CtolKha 
KnowletJga,  and  deaerredly  ao  In  every  reapcct;  bat  wb/doeaOifttid  alio v OaaBudiad aad 


f  yitj  Sennaaa  of  tha  giaateat  riaaibm  of  the  eeveateenth  ccntnnr — tka  admlMdcuf  aU  I 

to  renalD  all  bat  totally  nnknown  to  the  ttudenti  in  diTimtf  of  the  Church  of  EaaiaiuL  and  to  tha 
Utaraqr  norU  in  saMBil  f-OiMrtOT'^  Amww,  vol.  Us.  pw  «k 


PULLER'S  (REV.ANDREW>  COMPLETE  WORKS; 

WithaManoirofUaUKhf  hlafioap«M]arsafaLii«<tM«fD^M«vBiltini,  l^fciH  (pokat 
ll.lOfc).Ctolh,lLM.  ^^  **» 

GREGORY'S  (DR.  OLINTHUS)  LETTERS  ON  THE  CVIDCfWCCS.  OOCTRINCS^ 
AMD  LVTIBS  OP  TBS  CBBISTUIf  BBLIOIOH,  addreaMd  to  a  Mend.  StekChBitti^ 
imh  maay  Adittrtniia  aad  Canacttaiia.  CoMpiatainHMaic  ■iliinhMed^aMei,fc6i.8a^  (aak 
•t  7«.  «d.),  cloth.  Sc.  ^^         iS 


"We  aaraefUy  wcomwand  thli  worit  te  the  *ttaa4iv>  ymuA  vi  aB  —IHijIat  b^i^b.  mmm 
•eqaainlad  tritli  no  book  In  the  drele  of  Bncltoh  llt«ratu%  wudi  ia  eqnaajr  aahmlatai  ftofKe 
MuKMnMrnsJuatTlewaof  thaeTldHM9«,theaat«r^  and  tha  IwnortaaBW  nf  mrinToil  relltkiB 

QRAVU'S  (DEAN)  WHOLE  WORKS. 

Nov  drat  eallectad.  eoaiprla4aK_EMaf  onthaCharaeter  of  Mie  dpeatbe  and  BfMCdlita :  Laelarci 
on  the  Fov  laat  Boiriu  of  tha  TeMateadi ;  Fmofli  of  the  Trtttttr ;  Abeolvte  yiweatlaadan  eon* 
■aved  with  the  Seriptore  atateaentof  the  JaaclcetrfOod;  andBermona:  with  Lift  hriila  Boa. 
9r.&.H.0nATM.  4  Tola.  8fO»haBdaoaaelyvrlnted,  Portrait  (pub.  at  SL  Ma.),  aofdwuTBl.     JM6 

GRAVES'S  (DEAN)  LECTURES  ON  THE  FENTAT»ICH. 

pro.  Mew  Edition  (pub.  at  tS«.),  doth,  8a^  1M6 

HALL'S  (BISHOP)  ENTIRE  WORKS, 

With  an  Aoceunt  of  kla  Lift  and  BuilBifnga.  Now  Bdkioa,  «<lh  aooaldanlila  AdUtianabA  Ttaaa- 
klien  Af  all  the  Latin  Pieaaa.  and  •  Olaaaarjr*  laMtm,  aad  MMaa^  bf  the  Bnv.  Pk«Mi  Halw 
ISvola.  8to.  Portrait,  (pub.  at  71.  U,)»  doth,  U,  O^/ML  JalUp»  1fl7-» 

HALL'S  (THE  REV.  ROBERT)  COMPLETE  WORKS, 

■     With  a  Mamir  of  hia  Ufa  bv  Dr.  ObivTaua  OaaoosT,  and  Okaaivftfaw  vn  >ta€haiMlW  ••  • 
Freaeher,  by  Jobh  Foaran,  Aathor  of  Eaaaya  on  Popalar  IgBoranctv  ftc«  B  *ola.  •m^I 
printed,  with  beautlftil  Porttatt,  (pub.  at  Sf.  16*.),  efeth,  contenta  letteret^  iL  11a.  Cd. 

The  aame,  printed  ia  a  amallar  tise,  6  tqU.  feap.  9««^  1(.  Ia,  doth,  leitoad. 

**  Whoever  wlahea  to  aae  tha  BngUah  lanna^e  failtapcrflMtlOBianiftTaedthaiariMagaorftaft 
_.  .      _.  ..     —         "neattaliai  "'  *  -  •-  .-.^       ... 


ipwat  Divine^  Bobert  flalL    Be  combiuaa  tta  kaanHaa  <f  Jakiiaa«>  AddiaaiH  and  >uAeb  wHhaui 

their  imperfectiona.''— DupoU  Stnaart, 

«•!  cannot  do  better  than  refer  the  academie  reader  to  the  Immorlal  WMica  of  Bohart  HaiL  VoT 
MOMl  grandeor,  Ibr  Chtiatiaa  tnuh,  and  tar  aubttialt^,  wa  maer  doolbc  whether  tha^  haw*  their 
match  IB  tha  aacrad  oratory  of  any  afa  or  eounftry."— JW«  '     '  " 


■'The  nana  of  Bobcrt  Hall  will  be  plaoed  by  poateil^  aiMiac  tha  beat  writeia oif  An  aM  ■• 
wen  aa  tha  moatvisoroqa  deflmdaini  oIieUgh>ua  tnlh,aadlha  btightaat  ea aupWa  o<  CMitlaB 
dMiritjr."-4ir  /.  JfaatiaCai* 

HENRY'S  f  MATTHEW)  COMMENTARY  ON  THE  BIBLE.  BY  Bf CKCRSTBTH, 

In  6  Tola.  4to,  New  Edition,  printed  on  line  paper  (pub.  at  M.  te.),  di9tb»  4{.  14».  9d,  W§ 

HOPKINS'S  (BISHOP)  WHOLE  WORKS,  _         ^ 

With  a  Memoir  of  the  Author.  In  1  thick  vol.  tqva!  %io,  (vabu  at  Mi,].  da«h.  lu.  Ilw  amiyvlth 
•  vefjeatanahfe  genoal  ladez  of  Xexta  and  8iiftdaBt8,tviDla.rOfV  trob  vwk.at  iLfaj,  OBth, 
18a.  |MI 

'*Biahop  Bopklna'a  worka  form  of  themaelvea  a  aonnd  body  of  divinity    Be  ia  daaa^ ' 
and  pesaaaaive."— JBtcAarrttM. 


PUBMBHED  OR  SOLD  BY  H.  a.  BOHN. 


HILL'S  (REV.  ROWLAND)  MEMOIRS, 

By  bis  Friend,  the  Bev.  W.  Jo>b«,  edited,  with  a  PreflMa,  hf  the  B«v.  Jambs  SBaanA*.  (Bow- 
bind  Hill  ■  Successor,  a«  Minister  of  Surrev  CliapeL)  Second  Edition,  carefully  revised,  thick 
poat  8to,  fine  steel  Portrait,  (pub.  at  10».)»  cfiotl^  te.  |M| 

HOWE'S    WORKS, 

With  Ute  by  Calamx,  one  Uurfe  toL  impolal  9n,  FofCnit,  ffubUaked  t  U  Ua.),  eUithi  U.  1«% 


*'  I  have  learned  far  more  flrom  John  Howe,  than  from  any  other  awhor  I  erer  read.  Thete  U 
an  astonishinK  macnificenee  in  Ua  cooeeptions.  He  waa  onquestioiiably  the  gieataet  of  the 
puritan  divines."— Ju>6ert  Ualk 

HUNTINGDON'S  (COUNTESS  OF)  LIFE  AND  TIMES. 

By  a  Member  of  tlie  Houses  of  Shirley  and  Hastiogs.    Sixth  Thooaaad,  with  a  oqploM  Index. 

5  lance  vels.  Svo,  Portraiu  of  the  Countess,  Whitefield.  and  "Weaky,  (pub.  at  W.  4c.),  «Iotl^  14a.  IM 

HUNTINGTON'S    (REV.    W.)    WORKS,    EDITED    BY    HIS    SON, 

6  vols.  Hvo.  Portraits  and  Plates  (published  at  U.  18*.  6d),  cloth,  22.  bt. 

LEICHTON'S  (ARCHBISHOP)  WHOLE  WORKS: 

To  which  is  preilxed  a  Life  of  the  Author,  by  the  Bev.  N.T.PaABiaa.  M««  Bdkli^SthMkvola. 
Svo,  Portrait,  (pub.  at  12. 4t.),  extra  cloth,  16«.  IMf 

Tk*  otUjf  eompUtt  EJUtion, 

LEIQHTON'S  COMMENTARY  ON  PETER; 

>       With  Life  by  PaABsoii,  complete,  in  1  thick  kandaomely  j^ted  voL  9i%  Eortnl^  (puk.  •!  IS*.), 
doth.  9s.  1846 

M<CR1£'S    LIFE    OF    JOHN    KNOX, 

with  lUnatMtkma  of  the  Biatonr  of  the  BeformstloB  In  Scotland.  New  Edition,  with  voiaeroui 
XddittosrSakraioir, Ac,  by  Andrew  Crichton.    Feap. Svo  (pab.  at  6«.),  eloih, t«. M.      1847 

MAGEE'S  (ARCHBISHOP)  WORKS, 

Comprising  Discoiurses  and  Disaertation*  dp  thfl  Scrlptiml  Doctrlnee  of  Atonement  and  SmxI- 
flee;  Sermons,  and  Visitation  Charses.  With  m  Memoir  of  hla  Life  by  the  lav.  A.  H.  iammt, 
DJi.   3  vols.  SvQ,  (pub.  at  II.  <•.).  eloth,  18a.  1848 

**  Diaeoven  aueh  deep  reeeareh,  yields  lonmch  valuable  fantormatfanij  and  afEnrda  so  naiurhelpa 
to  th^  reftitation  of  error,  as  to  constitute  the  most  valuable  treasure  of  blbUcalleainlnf,  of  which 
•  Christian  scholar  can  be  possessed."— CAnsfta&  Ob$tntr, 

MANUSCRIPT  SERMONS, 

A  Seriea  of  Sixty  EuirlUh  SemoM  en  the  Doetrlae,  Prinelplea,  and  FraetSee  of  ChilitlaBity, 
^         adapted  to  the  Pulpit,  ay  a  I>oetor  of  Diviuicy,  oomplele  in  16  parts,  small  4to,  (each  '■**»«»f|"*"g 
four  Sermons),  Litnographed  on  Writing  Paper  to  resemble  M8S.  (pub.  at  ZL  1S«.),  lOa,  fl^ 

MOORE'S  (HANNAH)  WORKS, 

Witha  Memoir  and  Notes^ 9  wh.fcip.afOb <he Partrtt mk  1wMIm*«im» gflt  •toth  (p«li.ak 
SI.  Ss.),  II.  lU.  M.  FUkgr,  IM> 

MORE'S  (HANNAH)  UFE, 

By  the  Bbt.  Hmst  Taoiieeif ,  poet  Svo^  Minted  wdAmBlr  with  ker  vodo^  Fortmlt  and  wood 
engravings,  (pub.  at  Ufc),eKtnd«ch,  6c  C«MI,  1838 

"  This  may  be  called  the  official  edition  of  Hannah  Mora's  LUb.    It  brinxs  so  mneh  new  and 
interesting  matter  into  the  field  respecting  her,  that  it  will  receive  a  iiearty  welcome  flrom  the 

Jublic.    Among  the  rest,  the  particulan  of  most  of  her  pnblicationa  «H1  itMtfd  Hi*  iiliihWilf  of 
itetary  readers.*— £<«srBry  6a»ttti, 

MORE'S  (HANNAH)  SPIRIT  OF  PRAYER, 

Pcap.  Svo,  Portrait,  (pub.  at  b.),  cloth,  4«.  CteMI,lS4S 

MORE'S  (HANNAH)  STORIES  FOR  THE  MIDDLE  RANKS  OF  SOCIETY, 
And  Tales  for  the  Common  People,  3  vols,  post  8vo,  (pub.  at  14*.),  eltfdi,  9c.  Caidl,  1880 

MORE'S  (HANNAH)  POETICAL  WORKS, 

Post  Svo,  (pub.  at  St.),  doth.  3«.  td.  iMttt,  18S0 

MORE'S  (HANNAH)  MORAL  SKETCHES  OF  PREVAILING  OPINIONS  AND 
MANMSBS,  Foreign  and  Domestic,  with  Reflections  on  Pnjer,  poet  Svo^  (poll,  at  U.),  doth,  4a. 

Caiittt  1830 


CATALOGUE  OF  NEW  BOOKS 


MORC'S   (HANNAH)   ESSAY   ON   THE   CHARACTER    AND    PRACTICAL 
WBITIlf  08  or  ST.  PAUL.  poM  8ro,  d^uh.  at  Ite.  U.),  doth.  5«.  Cad^  U9 

MORE'S  (HANNAH)  CHRISTIAN  MORALS. 

PMt  tro^  (pab.  at  l(k.  6iL).  doth,  6c  CatMl,  U3S 

MORE'S  (HANNAH)  PRACTICAL  PIETY ; 

Or,  the  Inlineno  of  tlie  Bdlskm  of  the  Heart  on  the  Coodnct  of  the  Life,  32mOi  portrait,  dotk. 
Si.  M.  CtuUa,  IM 

The  only  eomplete  smaQ  edltkm.    It  wm  rerlied  jiut  before  her  death,  and  contains  mnefa 
ImprofViBent,  wUch  is  copjrighc 

MORE'S  (HANNAH)  SACRED  DRAMAS, 

eUeflr  Intended  for  Tonnf  People^  to  which  Is  added  "  Sensibnity,"  an  Epistle,  3Smo,  (pub.  at 
Si.  id.),  gUt  cloth,  gilt  edges,  2«.  Ca^l, 

Thii  Is  th«  last  gannine  edition,  and  contains  some  copyright  editions,  which  are  not  in  saj 
other. 

MORE'S  (HANNAH)  SEARCH  AFTER  HAPPINESS: 

With  Ballads,  Tfeles,  Ujvaaa,  and  Epitaphs,  aSmok  (pah.  at  Si.  id.),  gUt  dotb,  gilt  edses,  U.  U. 

PALEY'S  WORKS, 

}SJS?3  ▼oi.DMn.  OQOsistiBf  of  Us  Matwal  Theology,  Uoral  and  Political  Philoaophy.  ErideBcei 
MChiirtianity,  Hone  Panl&iK,  Clergyman's  Companlou  in  Visiting  the  Sick,  Ac Svol  hindtutT^^ 
>itetdlindiNd»lecolamn%(pttb.at%i.ftl.).dotMr  o«.v-MB«g 

PICTORIAL  DICTIONARY  OF  THE  HOLY  BIBLE, 

Or,  a  (^dopsdia  of  lUnitrations,  Graphic,  Historical,  and  DeserfptiTe,  of  (he  Sacred  Wiitbga 
nj  reference  to  the  Mannen.  Cuatoras,  Bites,  Traditions,  Antiquities,  and  Literature  of  Bastn 
Nations.  S  Tols.  4to.  (upwards  of  1430  double-oolumn  pages  in  good  m»e),with  upwardaof  lOOO 
IllBStradTeWoodeau(pub.at22.10f.).ezt>adoth.lL£7  18ft 

POOL'S  (MATHEW)  ANNOTATIONS  UPON  THE  HOLY  BIBLE, 

Wherein  the  Sacred  Text  Is  inserted,  and  various  Readines  annexed,  togetlier  with  the  Parallel 
Bcriptnres ;  the  more  difflcult  Terms  in  each  Yerae  are  explained,  seeming  Contradictions  reeon- 
cued.  Questions  and  Doubts  reaohed,  and  the  whole  Text  opened,  3  large  vols,  imperial  Sro.  (nab. 
at  Si.  1S«.),  doth,  31. 8f.  jgU 

CecD  says,  '  if  we  must  hare  commentators,  as  we  certainly  must.  Pool  is  incomparable,  and  1 
bad  almost  said,  abundant  of  himself,'  and  the  Rev.  £.  Bickersteth  pronounces  the  annotations  to 
be  Judicious  and  ftalL  It  is  no  mean  praise  of  this  valuable  worlc  that  it  is  in  the  list  of  boofa 
rennnmended  to  clergymen  by  Bp.  Tomline.  It  is  lilcewise  recommended  by  Qilpin.  Drs.S. 
Williams,  Adam  Clarke,  Doddridg«,  Home,  and  the  learned  in  generaL 

SCOTT'S  (RCV.  THOMAS)  COMMENTARY    ON    THE    BIBLE, 

With  the  Author's  last  Corrections  and  ImproTemente,  and  84  beautiftil  Woodent  niii^iniwi 
and  Maps.   9  vols.  Imperial  8fO  (pub.  at  4i.  it.),  doth,  2L6t.      "««"*•"  wooocnt  umsnM 

SCRIPTURE  GENEALOGIES, 

Containing  38  beautifkilly  executed  Uthonaphle  Drawings,  of  all  the  Genealogies  leeofdel  in 
the  Sacred  Scriptures,  aceoiding  to  eiar  Family  and  Tribe :  with  the  line  of  our  Savioor  Jesut 
Christ  obsenred  from  Adam  to  the  Virgin  Mazy,  by  J.  P.  Morns,  Esq.,  royal  4to,  (pub.  at  ll.l]«.6dL), 
doth,  gilt,  J*.  U. 

SIMEON'S  WORKS, 

Induding  his  Skblxtoits  or  Saaicovs  kirn  HoajB  Homilbtica,  or  Discourtfes  digested  ints 
one  continued  Series,  and  forming  a  Commentazy  upon  every  Book  of  the  Old  and  New  Testa- 
ment :  to  which  are  annexed  an  unproved  edition  or  Claude's  Essay  on  the  Composition  of  s 
Sennon,  and  very  comprehensive  Indexes,  edited  by  the  Bay.  Thomas  HAarwaia.  Honnn  M 
vols.  8to  ^pub.  St  lOL  lOi.},  doth,  71-  !•• 

l%r  following  noMiatwrt  edtfioas  <tf  8imw»*t  popnlar  workt  are  tmifitrmtff  priuttd  t»nns,<ad 
5mhu<  t»  doth : 

THE  CHRISTIAN'S  ABMOUB,  9d. 

THE  EXCELLENCY  OP  THE  LITUBGT,  Sd 

THE  OFFICES  OF  THE  HOLT  SPIRIT.  9d, 

HUMILIATION  OF  THE  SON  OF  GOD :  TWELVE  SERMONS,  StT. 

APPEAL  TO  MEN  OF  WISDOM  AND  CANDOUR,  9d. 

DISCOURSES  ON  BEHALF  OF  THE  JEWS,  1«.  6d. 

**  The  works  of  Simeon,  containing  S536  discoumes  on  the  prindpal  passages  of  the  Old  and  New 
Testament  will  be  found  peculiarly  adapted  to  assist  the  studies  of  the  younger  clerKT  in  thiiir 
preparation  for  the  pulpit;  thqr  vrill  likewise  serve  as  a  Body  of  Divinity:  and  are  by  mmv 
recommended  as  a  Biblical  Commenury,  well  ad^^ed  to  be  read  in  famUies.'^'--I«wM(M.      ^^ 


PUBIilSHED  OB  SOLD  BY  H.  G.  BOHN.  25 


SOUTH'S  (DR.  ROBERT)  SERMONS:  _        ^,   ,^      ,      ;i«_     ,,;, 

.    To  which  arc  annexed  the  chief  hewU  of  the  Sennoni,  aBiogiaipUeal  Mtmoir,  ud  Genenl  Inta^ 
3  vols,  royal  Sfo,  (pub.  at  lL4fc),  doth,  18t.  »M 

STURM'S  MORNING  COMMUNING  WITH  GOD,  OR  DEVOTIONAL 
MEDITATIONS  FOB  ETEST  DAT  IM  THE  I£AB»  tiandated  from  the  Gcmam  Nav 
BdMoD,  post  8T0,  cloth,  h$,  U9 

TAYLOR'S  (JEREMY)  COMPLETE  WORKS, 

^th  an  Euay,  Biographical  and  Critical,  3  large  Tola.  Imporial  Sfo^  porlnit,  (pnk  at  St.  UaJ. 

TAYLOR'S  (ISAAC  OF  ONGAR)  NATURAL  HISTORY  OF  ENTHUSIASM. 

Tenth  Edition,  feap.8vo,  doth,  te.  1845 

''It  is  refresMng  to  ns  to  meet  with  a  work  hearing  as  this  nnqneitionabW  does,  the  Impress  of 
bold,  powerful,  and  original  tliooght.  Its  most  strikinglj  original  views,  however,  never  trans- 
gress the  bounds  of  pure  Protestant  orthodoxy,  or  violate  the  spirit  of  truth  and  soberness ;  and 
yet  it  discusses  topics  constituting  the  very  root  and  basis  of  those  f^oos  polemics  which  have 
shaken  repeatedly  the  whole  intcltoctual  and  moral  world."— ^tAnunuN. 

TAYLOR'S  (ISAAC)  FANATICISM. 

Third  Edition,  eareftilly  revised.    Foolscap  Svo,  doth,  <•.  184S 

"It  is  the  reader's  (knit,  if  he  does  not  rise  from  the  penual  of  nieh  a  volume  as  the  pieaant  a 
wiser  and  a  better  man."— £eelee<te  Jt«vtM. 

TAYLOR'S  (ISAAC)  SATURDAY  EVENING. 

Seventh  Edition.    Foolscap  8vo.  doth,  S«.  1944 

*'  '^^"^^  Evening,'  and  'liatnral  Histoiy  of  Enthnaiaam,*  an  two  nobla  prodoetlraa.''— 


TAYLOR'S  (ISAAC)  ELEMENTS  OF  THOUGHT, 

'^  ....  ^^  Terma  empioyea  In  the  i 

lUft 


Or  concise  Explanations,  alphabeticaUy  arranged,  of  the  prindpal  Terma  employed  in  the  nsnai 
Branches  of  InteUectoalPhuosophy.    Seventh  Edition.   i2mo,  doth,  4f. 


TAYLOR'S  (ISAAC)  ANCIENT  CHRISTIANITY, 

AND  THE  DOCTRINES  OF  THE  OXFORD  '•TRACTS  FOR  THE  TniES."  Vouiih  Edi. 
tion,  with  a  Supplement  and  Indexes.   2  vols.  Svo,  (pub.  at  IL  4«.),  cloth,  IBs.  1844 

TAYLOR'S  (ISAAC)  LECTURES  ON  SPIRITUAL  CHRISTIANITY. 

8vOk  (pub.  at  4a.  (ML),  doth,  3*.  •  lUl 

TAYLOR'S  (ISAAC)  HOME  EDUCATION. 

Fourth  Edition.   Foolscap  Svo,  (pub.  at  It.  td.),  doth,  ta.  18IS 

TOMLINE'S  (BISHOP)  INTRODUCTION  TO  THE  STUDY  OF  THE  BIBLE, 

OR  ELEMENTS  OF  CHRISTIAN  THEOLOGY.  Containing  Proofk  of  the  Authentidty  and 
Inspiration  of  the  Holy  Scriptures;  a  Summary  of  the  History  of  the  Jews;  an  Account  of  the 
Jewish  Sects;  and  a  nief  Statement  of  the  ContenU  of  the  several  Books  of  the  Old  and  New 
Testaments.  Nineteenth  Editicm,  d«rantly  printed  on  fine  paper.  13mo,  (pub.  at  6«.  64.),  doth, 
U,VL  1846 

*' Well  adapted  aa  a  manual  ftMT  stndoita  in  diviaitr,  and  maj  be  nedwhh  advantage  ^  the  moat 
aiperieneed  dMne.**— ICaraA^a  Uetwm, 

WADDINGTON'S  (DEAN  OF  DURHAM)  HISTORY  OF  THE  CHURCH, 

FROM  THE  EARUBST  AGES  TO  THB  BBFOBMATION.    8  vol«.  Sto  (pah.  at  U  IQk), 
ek»thbda.,12.U. 

HADDINGTON'S    (DEAN  OF    DURHAM)    HISTORY    OF    THE    CHURCH 
DURIN  O  THE  REFORMATION.   S  vola.  Svo.  (pub.  at  IL  lit.  <A),  doth  bda,  I8fc  M|| 

WILBERFORCPS  PRACTICAL  VIEW  OF  CHRISTIANITY. 

With  a  comprehensive  Memoir  of  the  Author,  by  the  Rev.  T.FmicB,  Iftno,  minted  in  a  large 
handsome  type,  (pub.  at  6*.),  gilt  cloth,  S«.  M.  -,         ,,»  ^^ 

WILLMOrnS  (R,  A.)  PICTURES  OF  CHRISTIAN  LIFE 

Feap.  8v«,  (pub.  at  to.),  cloth,  8«.  (M.  fiateikmlL  1841 


GATALOGIFB  OP  HEW  BOOKS 


^Foreign  EansuageiK  ant  ILiUxatwct; 

IHCLUBUrO 

OLABSIOS  AirO  TRANSLATIONS,  CLASSICAL  CRITICISM,  DIOTIOlfARIES 
eRAHMARS,  COLLEGE  AND  SCHOOL  BOOKS. 

» 

ATLASES.— WILKINSON'S  CLASSICAL  AND  SCRIPTURAL  ATLAS, 

With  Historical  and  CliroiioloKieal  Tablet,  imp.  4tOk  new  aad  inpRiTad  Mttlftn,  S3  maM.  rnlwifcJ 
(pnb.  at  Si.  4c.),  half-bd,  morocco,  IL  lla.  td.  ~  '  isu 

WILKINSON'S  GENERAL  ATLAS. 

New  and  improved  edition,  with  all  the  Banroadi  faiwrted,  Popnladon  aeeordinr  to  the  laat 
Cenraa,  Parbamentary  Betoma,  Ac,  imp.  4to,  46  mapi,  oolourea,  (pub.  at  IL  Idtth  half 
morocco,  \L  ba. 


AINSWORTH'S    LATIN    DICTIONARY,    BY    DR.    JAMIESON. 

An  calaived  BdMiM»  (niBtalaiin  aU  tlw  vocda  «f  tin  Ctnaito  Dlotiinarjr.    Abk  Sta  waOr 
bound  (Dttb.at  14t.),9«.  ^U47 

BENTLE/'S  (RICHARD)  WORKS. 

Containing  Diaeertationi  upon  tha  ^iaflM  of  TbalnK  Thaadaioelea,  SoenitM.  EoTipidM,  aaid 
the  Fables  of  iSsop^  Eplstola  ad  Jo.  MlUiHm;  Sennonat  JBojrle  Leetuv;  Bemarka  onFree- 
♦MnWng ;  Critical  Worki^  Jtc.  Edited,  with  copioiu  Indioea  and  Notes,  bv  tha  Bar.  A&kcamdbr 
Bica.   3  vols.  SvOk  A  beautiAiUy  printed  Edition,  (pub.  at  IC  18*.),  cloth.  If.  la.  ISSS^as 

BIBLIA  MEBRAICA,  EX  EDITIONS  VANDER  HOOCHT. 

BaoofiMiviCJ.jyikMiUiAaB.  Ywy  thiak  ftrob  haidsnmriy  piiirtad,  (yk  at  IL  U.),  ctoth,  U§, 

IomL  Dmmmb.  1840 

CORPUS  POETARUM  LATINORUM. 

Edldit  O.  a.  WAisan.   Oosptete  in  ooe  fcrrftiekioLiifiaarai,  ryab.al  U.  9k).  aloCh,  18a. 

This  cotaiprehensive  volume  oontaina  a  Ubnuy  of  the  poetical  Cnn  claaaisi,  caatOj  priataA 
from  the  best  texts,  vis.  i 

Catullus,  Virvil,  Lucan.  Solnieia,  Colpiiniiiis  SIcoIm. 

Tibulltts,  Ovid.  PersluL  Bta&i^  AuMdv,   ****^ 

Propertin%  Horaee^  Juvenal*  SUius  ItdUeun,  ni«»JUm, 

Lucretius*  Phcdnu,  Hartial*  Valerius  Flaccus* 

BAmMtl  LEXICON  CR^CUM,  HOMERICUM  ET  PtNDARICUM. 

Cura  Dunean.  royal  4tD,  new  edition,  printed  on  line  paper,  (pub.  at  U.  UJ,  doth.  It.  la,  Utf 

"An ezeellent workt  the aerltB of  whkkkave bean  nniversaUy acknowledged  bj lllwuij  eha* 
ntctets."— DrDtMiti. 

QAELIC-ENCLI8H  AND  ENGLISH-GAELIC  DICTIONARY. 

With  Examples,  Phiaaea,  and  Etymolagleal  Bemaika,  by  Two  MsMnnaa  ov  *■■  Hi«aLAX» 
SocisTT.  Complete  in  one  thick  vol.  8vo.  New  Editliw*  ooatataiBg  maay  man  woids  Hmm  tha 
Quarto  Edition,  (pub.  at  \L  U.),  doth.  12«.  184( 

HERMANN'S  MANUAL  OF  THE  POLITICAL  ANTIQVrneS  OP  GREECE, 

Historieallf  oonsidaNd,  traadated  fkom  the  Qermaa,  8vo,  (prtUsMd  at  Ibe.),  cloth,  Ite.  6d. 

"  Hermann's  ICanual  of  Greek  Antlqnitiea  ia  most  important."— IfttrlwaU'e  Hitt,  9f  ^I'ew* 
voL  L  p.  443. 

LEMPRIERE'S  CLASSICAL  DICTIONARY. 

Miif  lATUBB  Editiok.  Containing  a  fUll  Account  of  all  the  Proper  Names  mentioned  fat  AseleBl 
Authors,  and  much  useftil  information  respecting  tha  uses  and  babita  of  the  OfsOka  aaA  BolMlli^ 
new  and  complete  edition,  8i.B«AntiiT  »iiim>  » tm^xu  tir^ln  one  TeqrlUek  foL  Um^ 
(pub.  «t7&  6A}.clech*  4s.  fld.  IM 

LEE'S  HEBREW  GRAMMAR, 

Compiled  from  the  best  Anthoritiee,  and  prinelpiUy  fltoni  OHeotel  8o«roeL  deatj(na<  te  flhe  Vn 

of  Students  In  the  Unfverrities.  New  Edition,  enriehM  witb  »aeb  onglBar  mattar.  Bixth 
ThoeMod*  8vo*  (published  at  13c.),  doth,  8e.  LoMtoa,  Dmers  >M 
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UEE'S  HEBREW,  CHALDCE,  AND  ENGLISH  LEXICON. 

0«iiilri1«d  from  tbe  best  Autliorities.  Orienul  uid  European,  Jewtah  aad  ChristlaB,  ineUidinfc 
BvxTOBr,  Tatlok,  PAmKBirasT,  aiM  Gasaiiiu*;  containinf  «U  the  Words,  with  their  Inflec- 
taona,  Idiomatic  Usaxea,  etc.  found  in  the  Hebrew  and  Chaldee  Text  of  the  Old  Teatament; 
wtth  Bumeroiia  eorreetloni  of  Ibrmer  Lexioomvhere  and  Commcntatora,  fbllow«d  Iqran  Engliah 
iBdiBi.  in  OM  thick  ^cL  8vo.   Third  Thouaand,  (pub.  at  \L  6$.),  eloth,  U«.  load.  18M 

LIVII  HISTORIA,  EX  RECENSIONE  DRAKENBORCHIl  ET  KREY88IC; 

£t  Annotationee  CaBViBBii,  Stbotbii,  Ritpbbti,  Rabcbio  et  aliorum;  Aaimadveraiones  Nib- 
BUHBii,  Wacbbmothu.  et  tiuM  Bddiut  TBATBBt  Twua,  J.C.B.GoU,  Unitr.  Osen.  So«iiu  «t 
Tutor.   Cum  Indice  ampliiaimo.  4  vols.  Svo,  (pub.  at  XL  18t.),  doth,  U,  8a.  (k^iu-d,  1841 

This  ia  the  best  and  most  useM  edition  of  Liry  ever  publiahed  in  octavo,  aad  it  ia  pnteied 
la  all  our  uniTcrsitiea  and  daasical  ichoola. 

NIEBUHR'S  HISTORY  OF  ROME, 

Epitomiied,  (for  the  use  of  CoUevea  and  Schools,)  with  Chranologlflal  Tablet  and  AMMidls,  by 
IsATBBB  Twias,  B.GJ>,  compieie  in  2  fola.  bound  in  1,  Svo,  (pub.  at  It.  la.),  eletk,  10«.  6dL 

<kffard,T€UHVt,lSSJ 
**  This  edition  by  Mr.  Twiss  is  a  very  valuable  addition  to  classical  learning,  elmrly  and  ably 
embodying  all  tha  lataat  eflovta  of  tbe  iBbonooa  9[iebabr.''-4;««ravy  ficMtta, 

OXFORD  CHRONOLOGICAL  TABLES  OF  UNIVERSAL  HISTORY, 

From  the  earliest  Period  to  the  praaant  Time  s  in  wUeh  all  the  great  Esanta,  Cml,  Sdigiouir 
Scientific,  and  Litentry,  of  the  various  Nations  of  the  World  are  placed,  at  one  view,  under  th« 
eye  of  the  Reader,  in  a  Series  of  parallel  colamus,  so  as  to  exhibit  the  state  of  the  whole  Civilised 
World  at  any  epoch,  and  at  the  same  time  form  a  continuous  chain  of  History,  with  Genealogi(»l 
Tables  of  all  tbe  principal  Dyitaatiea.  €!omplete  in  3  Seetiona,  vis  i-«L  Ancient  History.  II.  Muldla 
Ages.  III.  Modem  History.  With  a  most  complete  Index  to  the  entire  work,  folio,  (pub.  at  U.16*.)» 
bSif  bound  morocco,  U.  U. 

Tli0  above  ia  alao  eold,  aeparately,  aa  foUowa»«« 

THE  MIDDLE  AOES  AND  MODERN  HISTOKT. 

3  parts  in  1,  folio,  (pub.  at  12.  Ss.  6d.),  aewed.  Us.  i  , 

MODERN  HISTORT, 
Folio,  (pub.  at  I2t.),  sewed,  8«. 

RITTER'S    HISTORY   OF   ANCIENT   PHILOSOPHY, 

Tramlated  from  tbe  German,  by  A.  J.  W.  Mobbison,  B.  A.,  Trin.  CoIL.  Cambridge.   4  vote.  9n, 
now eompletedtwitb a  Generti  Index, dotb  lettered  (nab.  at 81. 4a.), 91. 9t.  OKftnd,  1846 

,   .  Thb  Fovbtb  vubOMB  may  be  had  separately.    Cloth,  16* 

**  An  important  work;  It  may  be  said  to  have  aapereedad  dl  fha  Mvriatta  Ithtoiiaa ef  pUlo* 
aopby,  and  to  have  beooma  (he  atandard  work  on  the  svhiiaet.  Mr.  JoiuMon  ii  alae  aMOBpt  from 
the  usual  (kulu  of  trandatow.*'   iOiiaK«%  lUmtmk 

CHOMANN'S  HISTORY  OT  Tl^  ASSCMBLICS  OP  THE  ATHOMIANS, 

Tranalated  ham  tiie  Latin,  with  a  eomj^ete  Index,  8vo,  (pttbUahad  at  Ma.  9i.h  dotli,  i§. 

Oaaw.  IS3S 
A  book  of  the  aaaaaohooland  obaraetaras  thewnrhaof  Heaien,  Boechk,  Scb]ag«l,*c 

SOPHOCLES,  LITERALLY  TRANSLATED  INTO  ENGLISH  PROSE, 

With'  Notaa.   8to,  4th  improved  EditioB,  (pub.  at  18«.) ,  eloch,  St.  O^ftrd,  fWleft,  1849 

ELLENDT'S  CREEK  AND  ENGLISH  LEXICON  TO  SOPHOCLES, 

Translated  by  Cabt.  8vo,  (pub.  at  12e.),  cloth,  da.  64,  <kiflKr4t  2WAflyeJ841 

STUART'S  HEBREW  CHRETSOMATHY, 

Designed  aa  an  Introduction  to  a  Cooiae  of  Hebrew  Study,  ted  Edition*  8vo^  Imh.  at  14e.)«eloth, 
•iT^  Oi^trd.  Tativh  1834 

This  work,  which  was  designed  by  its  learned  author  to  fhcilltate  the  study  of  Hebrew,  has  had 
every  extenaive  aale  in  AnMiiotu  It  fkmna  adesiiaUe  ad}«net  to  all  Hebiew  Gnmmanw and  ia 
iofflcient  to  eoBideta  the  syaton  ef  inatnetionln  that  language 

TACITUS,  CUM  NOTIS  BROTIERI,  CURANTE  A.  J.  VALPV. 

SiUtio  nova,  cum  Appendioe.  4 vols.  8vo,  (pub.  atSf.  18«.),  cloth,  II.  Sa. 

The  most  complete  Edition. 
TACITUS,  A  NEW  AND  LITERAL  TRANSLATION. 


CATALOGUE  OF  NEW  BOOKS. 


TCNNEMANN't  MANUAL  OF  THE  HISTORY  OF  PHILOSOPHY. 

Tnm^mti  tnm  th«  Gtnum,  hf  tka  Bar.  Aatbub  Johmsox,  M.A,  Fmffui  at  Awdo-Snoi  ii 
iktViimd^otOxhA   UoaetUekckMcljpKiBtedToliiiii^8f«^(pdb.atl<ta.).b(Mud^9i. 

O^ifrd,  Tmlimt,lM 
•  A  voifc  wUdi  MMrin  eat  an  t]M  kadiiw  nods  iB  pUkMophrt  >bA  i^t««s  minate  e^vM^ 
tafonBadoB  coBCwmiay  them,  with  blopafihkal  notieM  ai  the  fonnden  and  faDowen  af  tit 
vriadpal  ■dMoIa,  ainple  texts  of  their  worka,  and  an  account  of  the  piincipal  editknis.  In  %wmt, 
tetheatodcntof  philoaophr,  lioKnrofBowariiiBEnflJahlikely  toprorebalf  aoiiacftiL"    ~ 
,  fa  JMa  IS— iliMta  ^69tthf9  FmuL 


TERENTIUS,  CUM  NOTIS  VARIORUM,  CURA  ZEUNII, 

Cam  QvuM  t  aeead.  Index  eoploaiiaimva.      Coavktc  In  one  thick  toL  8«o.   (pub.  at  ICcL 
clolh,8k  lar 

WILSON'S  (JAMES,  PROFESSOR  OF  FRENCH  IN  ST.  GREGORY'S  COL- 
LEGB).  FRBNCH-BN0LI8H  AND  ENOLISH-P&BNCH  DICTIONART.  containiDC  M 
Bnrla***iirrr  Deflnitiona,  Synonyms,  Idioms,  Prorerb^  Tcnns  of  Ait  and  Sciene^  and  Bdes  rf 


in  each  1  langaage.  Compiled  from  the  DicriosABiss  of  trb  AcAnKXT.BowTat, 
~      Ci  -        -  — 


CnAnason,  Oabhxb,  Latbavz,  Dbs  Cabbibbbs  abb  PAiB,JoaBsov  axp  WAXiKBB.  llai^ 
deady  priatedvoL  imperial  SrOk  (pub.  at  21.  St.),  doth,  11.8s.  ]M 


XENOPHONTIS  OPERA,  CR.  ET.  LAT.  SCHNEIDERI  ET  ZEUNII, 
Aeeedit  Index,  (Pobsob  abb  Elhslbt's  Edition),  10  vols.  ISoio.  handsomely  pria 
!  «V  b  i  vda.  (pnh.  at  4L  lOt.) ,  doth.  18s. 

,laifap49«r,  10  vols,  crown  8fOk  done  op  in  5  toU!,  dod^  IL  Ks. 


Nobel0|  92ftotlt0  of  dPtttton^  It'sj^t  ^$eCbins> 


AINSWORTH'S  TOWER  OF  LONDON. 

An  Hlsiofled  Bomaaee,  illostrated  by  Obobob  Cbvixshawk.  Thick  medium  Sro.  New  BJftkn. 
with  » la^ily-flnished  Etchings  on  steel,  and  flne  wood  Eagnnlngs  (pub.  at  Ids.),  doth,  neh^ 

Of  tUs  vciy  degant  and  pivniar  voUune  fifteen  thonsand  eoplcs  have  already  been  sold. 

AINSWORTH'S  WINDSOR  CASTLE. 

An  Historied  Bamanee.  illostrated  by  Obobob  Cboixshabk  and  Tobt  Johabhot.  Medlom 
Svob  iine  Portrdt,  and  106  Sted  and  Wood  Bngiavlnga,  gilt  cloth,  10s.  id.  1843 

BREMER'S  (MISS)  NOVELS  AND  TALES,  BY  MARY  HOWITT: 

Til.  Home— Meighboor*— Pieddenf  s  Daaghter— Nina— Every  Day  Lili^  a  Diary^— Strife  and 

Peaee    H Family— Tralinnan—Azd  and  Anna-— Tales.  Together  11  vols,  poet  8vo,  comprisfaur 

14  Morris  and  Tales,  bdng  the  whole  of  the  Author's  published  Works;  with  an  »nthwtK 
Portrdt  of  MiM  Bremer. .  (Pub.  at  61. 16s.  td,),  handsomely  printed  on  fine  psper,  extra  gOt  doth, 
nnifknm,  1{.  16*.  180.41 

"  By  te  the  best  translations  of  these  charming  fictiona,  and  the  only  authentic  onea.** 

Mi$$  Btema't  NoveU  tan  aUo  »M  ttfmrattfy  at  ftUomtt 

THE  HOKEs  OB,  TAMILT  CABES   ANDi  FAMILY  JOTS.    Second  Editton,   revised 
S  vola.  poat  8«o^  (pub.  at  IL  Is.),  cloth,  7«>  M.  ISO 

THE  NEIGBB0UB8,  A  8T0BT  OF  BVEBT-DAT  LIFE.   Trandated  by  Mabt  Howm. 

Third  E^tion,  reviled.   2  vols,  post  8vo,  (pub.  at  18>.),  doth,  7«>  6d.  ISO 

THE  PBESIDENTS  DAUOHTEB*  AND  NINA.  Two  Novels,  translated  by  Uabt  Hownr. 
8  vds.  post  Svo,  (pub.  at  II.  lis.  td.),  cloth,  lOi.  6d.  ISO 

NEW   SKETCHES  OF  EVEBT-DAT  LIFE,  A  DIABT;  tocetber  vrlth   STRIFE    AND 
PEACE.   Translated  by  Mabt  Howit*.   2  vols,  post  Svo,  (pub.  at  R  U.),  cloth.  7«.  6dL  18M 

THALINNANj  AXEL  AND  ANNA;  THE  H FAMILY ;  AND  OTHBB  TALES.  Tmna. 

lated  by  Mabt  Howitt.   2  vols,  poet  8vo^  vrith  a  Portrdt,  (pub.  at  Is.  Is.),  doth,  7s.  td.  |8M 

CRUIK8HANK  «AT  HOME:" 

A  New  Family  A  Ibnm  of  Endless  BntertaiBment,  consisting  of  a  Series  of  Tales  and  Sketchea  l^tha 
most  popular  Authors,  with  numerous  clever  and  humoroua  Illustrations  on  Wood  by  Cnmx- 
eBABKandSBTMouB.  Alao,  CBUIKBHANK'S  ODD  YOLUMB,  OB  BOOK  OF  yX&IBTT. 
lUnstrsted  by  Two  Odd  Fellows— Sbthovb  and  Cbvixsbabk.  Together  4  vols,  bound  wi  «. 
Foolscap  8vQ,  (pub.  at  V.  18*.)  cloth  gilt,  lOs.  M.  t8#. 


PUBLISHED  OR  SOLD  BY  H.  G.  BOHN'. 


HOWITT'S  (WILLIAM)  LIFE  AND  ADVENTURES  OF  JACK  OF  THE  MILL. 
A  Fireside  Story.   By  William  Howitt.    Second  Editioo.  2  vols,  foolicap  8to,  with  46  IUustni« 
tioiiB  on  Wood,  (pub.  at  lb9.),  doth,  7«>  id.  1846 

HOWITT'S    (WILLIAM)    WANDERINGS    OF    A   JOURNEYMAN    TAILOK, 

THROUGH  EUROPE  AND  THE  EAST,  DURING  THE  TEARS  1824  to  1840,     Trsm- 
lated  by  Wuxiam  Howitt.   Foolscap  8vo,  with  Portrait,  (pub.  at  St.)*  cloth,  St.  (kt.  1844 


HOWirrS  (WILLIAM)  GERMAN  EXPERIENCES^ 

Addressed  to  the  En 
at  6$,),  doth.  dM,  M, 


Addressed  to  the^nglish,  both  Goers  abroad  and  Stayers  ajt  Home.   OnevoL  fo<d8eap8vo»  (pnib 


JOE  MILLER'S  JEST-BOOK. 

Being  a  Collection  of  the  most  exeeUent  Bon  Mots,  Brilliant  Jests,  and  StriUng  Anecdotes  in  the 

Engluh  Langoage.   Complete  in  one  thick  and  closely  bat  elq^tly  printed  volume,  Ibolscav 

I  13mo,  Frontispiece,  (pub.  at  4t.),  cloth,  3«.  IS 


JERROLD'S  (DOUGLAS)  CAKES  AND  ALE. 

I  A  Collection  of  Humorous  Tales  and  Sketches.   3  vols,  post  8vo,  with  Plates  by  tfaoaes  CaviK • 

(  BBAHK,  (pub.  at  15«.),  cloth  gUt,8«.  1843 

LEVER'S  ARTHUR  O'LEARY :    HIS  WANDERINGS  AND  PONDERINGS  IN 

MANY  LANDS.    Edited  by  Habbt  LoaanQvan.  Cruikshank's  New  lUustnted  Edition.    Com. 
I  plete  in  one  toL  8vo,  (pub.  at  13«.),  cloth,  9t.  }846 

LOVER'S  LEGENDS  AND  STORIES  OF  IRELAND. 

Both  Series.   3  vols,  foolscap  8to.   Fourth  Edition,  embellished  with  Woodcnta  by  HAnTST, 
(pub.  at  Ids.),  cloth,  6f .  id.  1837 

LOVER'S  HANDY  ANDY. 

A  Tale  of  Irish  Life.   Medium  8to.   Third  Edition,  with  34  ehaiacteristlc  IllustmtloBa  on  Steel, 
(pub.  at  13«.),  cloth,  7«.  6d.  ,  184& 

I       LOVER'S  TREASURE  TROVE;   OR,  L.  S.  D. 

A  Romantic  Irish  Tale  of  the  last  Century.   Medium  Sro.   Second  Editkm,  with  SC  eharaeteristle 
Illustrations  on  Steel,  (pub.  at  14«.),  do*^  %.  1846 


MAN-O'WAR'S-MAN.    BY  BILL  TRUCK,  SENIOR, 

Boatswain  or  thb  Rotal  Collxab  of  Gbunwich.  Complete  In  a  thick  closely  printed 
▼olume,  foolscap  Sro,  (pub.  at  6«.).  gilt  cloth.  4*.  Blackwood,  184$ 

"  These  sea-papers  are  among  the  best  we  ever  read.  Th«y  giT*  an  animated  picture  of  life  oi 
board  a  man-oi-war."— Literary  Gtuette, 

MARRYAT'S  (CAPT.)  POOR  JACK, 

Illustrated  by  46  large  and  exquisitely  beautlfhl  Engrarings  on  wood,  after  the  masterly  design^ 
of  Clabksom  STAMViniin,  R.A.    Oneliandsoine  ▼olume^  royal  8to,  (pub.  at  14«.),  gilt  cloth,  9*. 

1840 

MILLER'S  GODFREY  MALVERN,  OR  THE  LIFE  OF  AN  AUTHOR. 

By  the  Author  of  "  Gideon  Giles,"  "  Ri^ston  Gower,"  "  Day  in  the  Woods,"  &c  Ac  3  Tols  In  I, 
Sto,  with  24  dever  Illustrations  by  Pnis,  (pub.  at  i3$.),  doth,  6«.  6<I.  1849 

"  This  Work  has  a  tone  and  an  individuality  which  distinguish  it  from  all  others,  and  cannot  be 
read  without  pleasure.  Mr.  Miller  has  the  forms  and  colours  of  rustic  liiie  more  completely  under 
his  control  than  any  of  his  predecessors."— ^fA«ii«iiM. 

MILLER'S  GIDEON  GILES  THE  ROPER. 

A  Tale  of  English  Country  Life.  With  86etched  Illustrationa.  Sro^  (pub.  at  13«.),  gilt  doth,  i$.  td, 

PICTURES  OF  THE  FRENCH. 

A  Series  of  Literarr  and  Graphic  Delineations  of  Trench  Chaiaeter.  By  Jviss  Jahiit,  Baueac, 
CoBWBHin,  and  other  celebrated  French  Authors.  One  large  voL  royal  Bto,  illustrated  qr  upwards 
of  230  humorous  and  extremely  clever  Wood  Engraviiun  by  distinguished  Artists,  (pub.  as  IL  h*.), 
cloth  gUt,  13».  1840 

This  book  is  eztremelv  elorer,  both  in  the  letter-press  and  plates,  and  has  had  an  immense  run 
in  France,  greater  even  than  the  Pickwick  Papers  in  tliis  country. 

TROLLOPE'S  (MRS.)  LIFE  AND  ADVENTURES  OF  MICHAEL  ARMSTRONG, 

The  Factory  Boy,  medium  8to.  with  24  steel  plates,  (pub.  at  ISs.},  gilt  doth,  6«.  id.  1840 

TROLLOPE'S  (MRS.)  JESSIE  PHILLIPS 

A  Tale  of  the  Present  Da^r,  medium  Sto,  port.  &  12  steel  platea  Conk  at  13«.),  doth  gQ^  Si.  M,  1844 


CATALOGCS  OF  VBW  BOOKS 


SNbenfle  an)r  mmttttnxst  Vod»i  ^SiimnMtitfs,  »t. 


ORAPER'S  JUVENILE  NATURALIST, 

Or  CouBUT  Walks  in  Spring,  Summer.  iAtttfbn,  aaJ  TVInlff,  wqiuM  RaOr^vili^  fAaftJtf  bMMMAr 


ENCYCLOPEDIA  OF  MANNERS  AND  ETIQUETTE, 

OMnvrlitef  an  haproval  «dltto«  of  CkM«srfleld*a  Advlae  to  kU  Smi  ob  Xm  ui  Kaanen:  «1 
TmuTmiw  M  *«*■  Own  B*ok}  a  Manual  of  Foiifnaai,  iBtdtoctttal  ImpTOvenMBC,  aad  llonl 
Dcpofftaant,  Mmob  fhmtlapiaee,  doth,  gilt  edgea,  la.  IH 

HOWirrS  (MARY)  CHILD'S  PICTURE  AND  VERSE  BOOK, 

OoMMMl*  MlM  'Otto  SfockMi's  labia  Book;"  tnnaUtod  into  BagUah  ▼me.  wHh  Fimh  ni 
Ocrmaa  Venea  oppoaitc^  forming  a  Triglott,  •qnare  12mo,  with  100  kifa  Wood  jSanrnvIn^  laak. 
at  10*.  id.),  extxa Turkey  doth,  gilt  edges,  te.  ISft 

^ITUa  la  QUO  of  tha  most  dagant  Juvenile  books  ever  prodoco^  and  baa  tha  twfdiy  of  feciiy  it 


tAMB'S  TALES  FROM  SHAKSPEARE, 

Dealgiiad  Bnndpdly  for  the  Use  of  Toung  PMwa^  (writtaa  by  Miss  aad  OSAB&Ba  Jam*},  dilh 
adHtai^  awbaBisbedi  with  90  laav«  and  baanflftii  Woodrcot  Bngravinga,  from  deafgsa  by  Habtsi, 
feapu  Svob  (pub.  at  Jt.  U. ) ,  doth,  gilt,  b§.  18S 

"One  of  the  most  useftd  and  agreeable  companions  to  the  understanding  of  Shakspeara  which 
bave  been  produced.  The  youthinil  reader  who  is  about  to  taste  the  ehanoa  of  our  creot  Baid,  is 
ation^  reeomnandad  to  picpan  UaudT  by  flist  reading  these  d^iMit  tilni  **    ftworf irjy  Jtmm 

1^  t.  L.  TRAITS  AND  TRIALS  OF  EARLY  UFE. 

A  series  of  Tdes  addressed  to  Toung  People.  By  L.  B.  L.  (Misa  Laii»oii).  IbovOi  iMIIub.  fea& 
Srok  with  a  beantlflil  Portrdt  Engraved  on  Sted,  (pub.  at  b*.),  gilt,  doth,  8e.  IM 

iOUDON'S  (MRS.)  ENTERTAINING  NATURALIST, 

BefeBf  npular  Deseriptioii%  Idea,  and  Aneedotoa  of  man  than  R*a  nmuJui  ftnfi^.  een- 
Bieboiding  all  the  Quadrupeds,  Birds,  Fishes,  Reptiles,  Insects,  Ac,  of  wliich  a  knowledae  Is 

IndispensAla  In  PoUto  Bdaeaiieo ;  lUnstraced  by  upwards  of  400  beautifU  Woodotttt^  hw  £ima^ 
Habtbt,  WBtiirn,  and  others,  poet  8vq,  gilt,  doth,  7«<  M.  uS 

fWARTIN  AND  WESTALL'S  PICTORIAL  HISTORY  OF  THE  BIBLE, 

Tholcctwpnas  by  th«  Rct.  HoaAai  CAVima,  Svo.  144  extremely  beautifVil  Wood  BnnmvUin 
by  tbn  llrst  Artists,  (includlnff  reduced  copies  of  MAarin's  celebrated  Pictuves,  Bddiassars 
Feast,  The  Deluge,  Fall  of  Nineveh.  Ike,),  doth  gilt,  gQt  edges,  reduced  to  Or.— Wlnlc  booad 
morocco,  richly  gilt,  gilt  edges,  18«.  ^3lg 

A  most  degant  present  to  young  people. 

PERCY  TALES  OF  THE  KINGS  OF  ENCLAND; 

Stories  of  Camps  and  Battle-Fields,  Wars,  and  Victories  (aodintad  ftan  HollnsheC  T^mmiL 
and  the  other  Cluonldars).  S  vols,  iu  1,  square  12mo.  (PatMy  sice).  Fourth  Edftloa,  rnnalilniahlj 
Improved,  eoihpleted  to  the  present  time,  embdUahsd  with,  16  •^"•^m^^  boaatUU  Wood 
SacranngB,  (pub.  at  9s.),  doth  gilt,  gilt  edges.  It.  jM 

This  beaatUd  volume  baa  ei^oyed  a  large  share  of  sneoess,  and  deservedly. 

fINNOCK'S  COMPREHENSIVE  GRAMMAR  OF  MODERN  GCOCRAPHY 
AMD  HI8TOBT.  ftnr  the  use  of  Schools  and  fbr  Privato  Tdtion,  in  1  thick  voL  lamn.  wmL 
■nnMW  llavi»  TlBWs,  attd  CoaimM,  flMiy  BngiMBd  on  Btad.  (fcatiech  tiioii8Mi% 

186 

PIKNOCK'S  COMPREHENSIVE  GRAMMAR  OF  ANCIENT  GCOCRAPHY 
A«D  H«TOgf^g,the  jy^e^ly^^ 


PUBl»I8HBD  OR  SOLD  BT  H.  G.  BOHN.  91 

PINNOCK'S    COMPREHENSIVE    GRAMMAR    OF    SACRED    GEOGRAPHY 

AND  HISTORY,  for  the  uw  of  SchooU  and  for  Private  Tuitton.  18mo,  with  MaiM»  Yiewa,  and 
Coat)imM,  AaeljF  eagravad  on.  Steel,  new  editton,  (pub.  at  I*.  9d.),  roan,  4ft.  M.  IfrtS 

PINNOCK*S  COMPREHENSIVE  GRAMMAR  OF  THE  ENGLISH  LANGUAGE. 

with  Exercises ;  written  in  a  ftimiltar  style,  accompanied  with  Qoeetions  for  Examination,  ana 
Notes  Critical  and  Explanatory,  intended  fisr  the  use  of  Schools,  13mo,  (pub.  at  bs.  6d.),  roan, 
4b.  td.  1846 

STRICKLAND'S  (MISS)  EDWARD  EVELYN, 

A  Tale  of  the  Rebellion  of  1745 :  to  which  is  added,  "  The  Peaiaatfi  Tldi^*  hy  JavtSBM  Tatiob, 
Ikmlaeap  8vo,  two  line  Plates,  (pub.  at  &$.),  cloth  gilt,  3t.  M.  1843 

By  the  popglarAnthor  of  the  Uvea  of  the  (tuema  of  England. 

WOOD-NOTES  FOR  ALL  SEASONS  (OR  THE  POETRY  OF  BIRDS), 

A  Series  of  Songs  and  Poems  for  Toung  People,  contributed  by  Babrt  Couhwall,  Wobdi- 
wonTH,  Mooan,  CoLBainen,  CAMraBi  l,  joahha  Baili.ib,  Euba  Ooob,  Mabv  Bowitr,  Mae. 
Hbmabs,  Ho»o,  Chablottb  Smith,  &e~  feapw  Sro^  vety  prettily  printed,  with  U  bewrtiAil  Wood 
EngruTlngs,  (pub.  at  S«.  ti.),  eloth,  gilt  edges.  3«.  1842 

YOUNG  ENGLAND'S  LITTLE  LIBRARY j 

A  Collection  of  Original  Tales  for  Children,  in  Prose  and  TerMi  by  Mae.  Uaik,  Mas.  Howitt, 
AxBBBT  Smith,  Ma.  Qastbt,  the  Author  of  the  "  New  Tale  of  a  Tub,"  and  other  Authors,  hand- 
somely printed  in  small  4C0|  iUustrated  with  upwards  of  80  rery  lafgB  and  elevsr  Sivim?in|(e  on 
Wood  and  Stone^  moral  and  homorous,  (pub.  at  lOs.  (kL),  cloth,  gilt  edge%  8«.  M.  1844 

YOUTH'S  (THE)  HANDBOOK  OF  ENTERTAINING  KNOWLEDGE, 

In  a  Series  of  Foailiar  CooTersations  on  the  most  iatefestlng  PvodactlOBS  of  Nature  and  Art,  and 
on  other  laacmetive  Topics  of  Polite  Edneation.  By  a  Lady  Til  as.  PAitLisaa,  the  Sister  at  Capt. 
JCarryat),  S  vols.  fcap.  Sro,  Woodcuts,  (pub.  at  lb:),  eloth,  gut,  Cc  1M4 

This  is  a  very  elerer  and  Instmetire  book,  adapted  to  the  capaeitieB  of  youar  people,  oa  tha  plaa 
of  the  ConTersations  on  Chemistiyi  Mhwralogy,  Botany;  Aa» 


Mnm  utib  Mui^tcO.  a299r&0* 


THE  MUSICAL  UBRARY. 

A  Selection  of  the  best  Vocal  and  Instrumental  Mnsie,  both  Eni^fih  aad  Vorataa.  Edited  by  W. 
Atbtor,  Esq-  of  the  Opera  House.  8  vols,  folio,  joomprehendiaji  more  than  400  pieess  of  Music, 
beautihilly  printed  with  meullic  types,  (pub.  at  41. 4s.),  sewed,  iLlltitd. 

The  Vocal  and  Instrumental  may  he  had  sepaiataly,eaeh  in  dTols.  at  16a. 

MUSICAL  CABINET  AND  HARMONIST. 

A  Collection  of  classical  and  popular  Vocal  and  Instrumental  Musie :  eomprlslBg  Selections  flrom 
the  best  productions  of  all  the  Oreat  Masters;  Euglish,  SeOtflli.  and  Irish  Hdfidics;  with  many 
of  the  Kational  Airs  of  other  Countries,  embracing  Overtures,  Marcheab  Hondo*.  Quadrilles, 
Walties,  and  Gallopades;  also^  Hadr^pds,  Duets,  and  Qlees;  the  whole  adapted  ather  for  the 
Voice,  the  Piano-forte,  the  Harp,  or  the  Organ ;  with  Pieces  oecasfonally  for  the  Flute  and  Guitar, 

Bder  the  superintendence  of  aa  eminent  I^rofeaso*.   4  vols,  small  CDUo,coaipreheBdingiaoee  than 
)  pieces  of  Music,  beautlAally  printed  with  inetaUic  types,  (pub.  at  SI.  3s.),  sewed,  16c 

Thegreat  sale  of  the  Mvsicax  Libbabt,  in  conaequeaee  of  its  eBtiaaalylowpirie^  Ims  induced 
the  Aavertiser  to  adopt  the  same  plan  of  selUna  the  preacat  capital  aeleatioB.  As  the  eontanu 
are  quite  different  from  the  Musical  Library,  and  the  intrinsic  merit  of  the  selection  is  equal, 
the  work  will  no  doubt  meet  with  similar  sueoess. 

MUSICAL  GEM; 

A  CoQeetiOBof  300  Ifonaaw  Soaes.  BoBts,  Ouaa,  ftchy  tha  moit  calebratad  Oompoaere  of 
the  present  day,  adapted  for  the  Voice,  Flute,  or  VicUn,  (edited  by  Joaa  Pabsv),  3  vole,  la  1 
8*0,  with  a  beautifully  engraved  Title,  and  a  very  richly  iUuminated  Frontispiece^  (pub. at  IL  U.), 

cloth,  gUt,10t.6d.  '"#  r    ^^r  ^^f 

The  above  capital  eoUeetioB  esntains  a  great  .nnmber  of  the  best  oopftight  pieces,  indodlnf 
•ome  of  the  most  popolar  songs  of  Biahaa  Bishop*  &«.    It  fiwmaa  aoM  attraciha  Tolameb 


OATALOGUB  OF  NBW  BOOKS. 


fSUlbmntf  SbvctsttSf  9lnatoms,  ®|^emt0ttSf 

¥l90iologs»  Sec 


EARTON  ANO  CASTLE'S  BRITISH  FLORA  MEOICA. 

OrBlatoiTor  Um Medlctaial Plaata o(  GiMt Biittio,  3vob.9n^  upvarteof  900  findy 

fljcorai  at  rUnt%  ( vab.  at  St  Sf.),  doth,  IL  ISa.  IM 

An  wc—dlnicly  chop,  etefaj  Mid  valuahle  work,  neoenaiyto  tmxj  vaiaSiealpmetkdoutt, 


BATCMAN  AND  WILLAN'S  DELINEATIONS  OF  CUTANEOUS  DISEASES, 

4XC,  oontaininc  7S  PUteL  bcautiAiUj  and  lerr  aceuimtelj  eolonred  under  the  anpetiiitendeaee  ii 
an  eminent  AofeMhmal  Gentleman,  (Dr.  CAaswnu.),  (pnb.  at  ISi.  ISb.),  half  boimd  maneeai 
hLh9.  18tf 

**  Dr.  Bateman'i  valtuble  work  hai  done  more  to  extend  the  knowledge  of  eBtaaeooa  fllmw 
than  any  other  that  has  ever  appeared.'*->I>r.  A.  T.  TAomjiMa. 

BOSTOCK'S  (DR.)  SYSTEM  OF  PHYSIOLOGY, 

Comnrlslng  a  Complete  View  of  the  Present  State  of  the  Science.  4tli  Edition,  xeriaed  and  oop 
leeted  thxonshoat,  8«o  (900  pa|M),  (pnb.  at  U.),  doth,  8t.  194 

CELSUS  DE  MEDICINA,  EDITED  BY  E.  MILUCAN,  M.D., 

Cnm  Indlce  copioilBstmo  ex  edit.  TUib.   Thick  Sro,  Fnmtiipiece^  (pub.  at  Ifie.),  doth,  9t. 

Thta  b  the  venr  bert  edftion  of  Cdaoe.  It  eontaina  eritfeal  and  uedleal  aotea,  ap^ilicabk  tt 
the  viactice  of  this  eoontijr:  a  paralld  Table  of  andent and  modem  Medieal  tenna,  STnoajaM^ 
wdpite,  meaanree,  Ae^  and.  Indeed,  eveiythinf  which  can  be  lueftil  to  the  Medical  Stndctt; 
together  with  a  tlngvlarljr  exteniif  e  Index. 

CELSUS,  LATIN  AND  ENQUSH,  INTERLINEAR, 

With  "  Ordo"  and  the  Latin  Text  beneath,  Ibr  the  Examination  of  Candidates  at  AnoCheeaiiei' 
Hall,  and  other  Publie  Boards ;  bj  YnnASua.   ISmo,  (pnb.  10s.  td.),  cloth,  •«.  yqj 

HOME'S  (SIR  EVERARD)  GREAT  WORK  ON  COMPARATIVE  ANATOMY. 

Being  the  Substanee  of  his  aomenyas  Lectures,  and  Ineluding  Explaaationa  of  nearir  aUtM 
Preparations  in  the  Hunteiian  Collection ;  with  a  General  Index.  6  vols,  nqral  4to,  Porttait.  and 
861  mae  Plates,  after  Drawings  hj  Bauxb  and  otliers,  (pub.  at  ISt.  18s.),  ckth,  tL  6c.  181448 

HOPE'S  MORBID  ANATOMY, 

BoTsl  Sto,  with  48  hl|^y  flnished  eolooed  Plates,  eontaininf  SOO  aeevimte  DeUaeatioiia  of  Caaes 
inereryknownTarietjof  Disease^  (pnb. at 61.6s.) (Cloth, 81. Bt.  ]gM 

JAMIESON'S  MECHANICS  FOR  PRACTICAL  MEN, 

Including  Treatises  on  the  Composition  and  Besolntion  of  Forces;  the  Centre  of  Gfa^tr*  and 
the  Mechanical  Powers ;  illustrated  by  Examples  and  Designs.  Fonrai  Edition,  greattr  imnraved. 
8vo,  (pub.  at  16s.).  cloth  7s.  6d.  '  '  -~«  ««,■-=— ^imFrojg 

"  i  great  mechanical  treasure."— Dr.  Btrft6Mfc. 

LAWRENCE  (W.)  ON  THE  DISEASES  OF  THE  EYE. 

Third  Edition,  rerlKd  and  enlarged.  8to,  (fflO  dosdy  printed  pages),  (pub.  at  12.  4s.).  cloth 
10*.  6*  18M 

LIFE  OF  SIR  ASTLEY  COOPER, 

Interspersed  with  his  Sketches  of  Distii^niiBhed  Characters ;  hf  BnAVSBT  Coofbb.  S  toIs.  9n, 
with  iins  Portrait,  after  Sir  Thomas  Lawrence,  (pub.  at  iL  Is.),  doth,  10s.  6d.  ua 

TYRRELL  ON  THE  DISEASES  OF  THE  EYE, 

Bring  a  Practied  Woik  on  their  Treatment.  Hedically,  Topicallf,  and  by  Operation;  by  J 
TTaasLi.,  Senior  Surgeon  to  the  Boyd  London  Ophthalmic  Hospttd.  8  thick  toIs.  Svo^  IUm. 
tented  by  9  Plates,  eontdnlng  upwards  of  60  flndy  coloured  lignres,  (pub.  at  U.  16s.},  doth,  12.  Is. 

WOODVILLE'S  MEDICAL  BOTANY. 

Third  Edition,  enlarged  by  Sir  W.  Jacksou  Hooxsn.  6  vols.  4tOk  with  810  Plate*.  Engmved  ly 
SowBUBT,  most  careAUly  coloured,  (pub.  at  101. 10s.),  half  bonnd  morocco,  61. 6s.  The  Plfth,  or 
Snpplemenur>'  Volume,  entirely  by  Sir  W.  J.  Hookbb,  to  complete  the  old  Editiona.  4t0L  It 
eolouzed  Plates,  (pub.  at  2L  13s.  id.),  boards,  11.  lis. 6d.  ^  jm 

xovnoir  T 
feBASBOBT  AWO  BTABS,  raZXTXBS.  WBmniAU.  "*    • 


flMtttoiiij  to 

HENRY  G.  BO  HIT'S 

OATALOGVIS  OF 

NEW  BOOKS  AT  EEDUCED  PRICES, 


FINE  AKTS,  ARCHITECTURE,  SCULPTURE,  PAINTING,  HERALDRY, 
ANTIQUITIES,  TOPOGRAPHY,  SPORTING,  PICTORIAL  AND  ILLUS- 
TRATED  WORKS,  ETC.,  ETC. 


BOOK  OF  WAVERLEY  GEMS.  _  ,  ^      ......       .  „ 

A  Series  of  64  highly-finished  Line  Bn^raTings  of  the  most  interesting  Incldenti  and  Scenery 
in  Walter  Hcott'^s  Hovels,  by  Hbath,  Pindkn,  Rolls,  and  others,  after  Pictures  by  LxsuEt 
Stothard,  Cooper,  Howard,  &c.,  with  illustrative  letter-press,  8vo.,  (pub.  at  It.  lit.  M.), 
cloth,  elegantly  gUt,  15*.  UM 

BRYAN'S  DICTIONARY  OF  PAINTERS  AND  ENGRAVERS, 

New  Edition,  corrected,  greatly  enlarged,  and  continued  to  the  present  time,  by  Oeorgb 
SxANLSir,  Esq.,  complete  in  one  large  volume,  Impl.  8vo.,  numerous  plates  of  monograms. 

CATLIN'S  NORTH  AMERICAN  INDIANS. 

3  vols.  Impl.  8vo.    SSO  Engravings,  (pub.  at  2L  12t.  6d.),  cloth,  emblematically  gilt,  1/.  10.    lUt 

CATTERMOLE'S  EVENINGS  AT  HADDON  HALL. 

S4  exquisite  Engravings  on  Steel,  firom  Designs  by  himself.    Boyal  Sro.,  (pub.  at  IL  lU,ti,)f 

gilt  cloth,  gilt  edges,  15c. 

CLAUDE,  BEAUTIES  OF,  24  FINE  ENGRAVINGS, 

Containing  some  of  his  choicest  Landscapes,  beautlftilly  Engraved  on  Steel,  folio,  with 
darcripttve  letter-press,  and  Portrait,  in  a  portfolio,  (pub.  atSJ.  I2t.),  U.  6$. 

ENGLEFI ELD'S  ISLE  OF  WIGHT. 

4to.    50  large  Plates,  Engraved  by  Coout,  and  a  Geological  Hap,  (pub.  71. 7«.),  cloth,  2/.  S$. 

181C 

GEMS  OF  ART,  30  FINE  ENGRAVINGS, 

After  Rbhbrakdt,  Cutp,  Retitolds,  Povssnr,  MmuLLO,  Tbvibrs,  Corrsoio,  Vav- 
DSRTXX.DX,  fblio,  proof  impressions,  in  portfolio,  (pub.  at  tl.  8«.),  U.  11«.  td. 


HARRIS'S  GAME  AND  WILD  ANIMALS  OF  SOUTHERN  AFRICA. 

Lane  impL  folio.    30  beautifully  coloured  Engravings,  with  30  Vignettes  of  Heads,  Skins,  Ac, 
(pub.  at  lOA  lOf.),  hS.  morocco,  6^  0«.  18i4 


HARRIS'S  WILD  SPORTS  OF  SOUTHERN  AFRICA. 

Impl.  8vo.    26  beautiftilly  coloured  Engravings,  and  a  Map,  (pub.  at  il.  2«.),  gUt  clolb,  gilt 
edges,  IL  U.  IgM 

HOWARD'S  (HENRY,  R.  A.)  LECTURES  ON  PAINTING. 

Delivered  at  the  Royal  Academy,  with  a  Memoir,  by  his  son,  Frank  Howard,  large  pottSvo., 
cloth,  7«.  6<f.  18M 

HOWARD'S  (FRANK)  SPIRIT  OF  SHAKSPEARE. 

483  fine  outline  Plates,  illustrative  of  ail  the  principal  Incidents  in  the  Dramas  of  our  national 
Bard,  6  vols.  8vo.,  (pub.  at  W.  8«.),  cloth,  3^  S$.  1937— 3» 

*,*  The  483*  Plates  may  be  had  without  the  lettar-prets,  for  dlustrating  all  8vo.  oditions  of 
4hakspeare,  for  1^.  lis.  M. 


ADDITIONS  TO  HEKIIT  G.  BOHITS  CATALOGUE. 


ILLUMINATED  BOOK  OF  CHRISTMAS  CAROLS, 


ILLUMINATED  BOOK  OF  NEEDLEWORK.    ^^  ^  ^  „ 

Vfalas,  port  tvo.,  (pub.  at  iah).gUt  doth,  Sb  bv 

ILLUMINATED  CALENDAR  FOR  1848.  _^^^  ^, ^_.      . ^, 

M  •aqoliiw  Mlalatiini  anA  mirt— ,  U»ld  mA«oIoiu^ Owjnmr^i  WatfBS,  (pab.  at  2L  ^ j. 


JAMESON'S  BEAUTIES  OF  THE  COURT  OF  CHARLES  THE  SECOND. 

^t  vote.  tepL  tvo.,  SI  bMutiftil  Portiatto,  (pub.  at  V.  A*J,  doth.  U.  U.  VM 

JOHNSON'S  SPORTSMAN'S  CYCLOPEDIA 

Of  th«  8cieac«  tad  Practice  of  the  Field,  the  Turf,  and  the  Sod,  or  operations  of  the  Cfaaae,  tt« 
^iwHH  I'ptw^  1»  Mw  vc*y  tUek  vol.  s«o..  Qtatrated  vlik  npvards  of  so  St 
r  CoomT^imsOf  Hascock,jmmI  othen,  (pah.  at  14  ll«.  W.},  chiUh  15*. 


MEYRICK'S  DESCRIPTION  OF  ANCIENT  ARMS  AND  ARMOUR, 

la  the  CoUcctioB  of  Ooodiich  Court,  uo  KngTavlaKB  bj  Jgs.  SKmx.iov,  S  vols.  fiiHo  (pak  at 
lli.  lit.),  hL  IMC.,  top  edfes  gUt,  U.  lU.  «d. 


NAPOLEON  GALLERY: 

Or  lUuetratloBS  of  the  UA  aad  Ttanee  of  the  Emperor,  vith  90  Etchings  on  Steel  by  Bxtxi^ 
a»d  other  cniaantAitisU,  In  one  thiefcTolnmepoitSTo.,  (pub.atli.  U.},  giltclotti,  gflted^i^ 


RmSCH'S    OUTLJNCS  TO  SCHILLErS   "PIONT    WITH  TH&  QHMQQH,* 

Bojral  4to.,  contaialag  M  Plates,  Engraved  bj  Ifosaai  stiff  coTeea,  1m.  id. 

RETZSCH'S  ILLUSTRATIONS  TO  SCHILLER'S  "FRIOOUN," 

Boyal  4to.,  containing  •  Plates,  EngraTed  by  Mosas,  stiff  covers,  4«.  6d. 

RCMMNBBil'S  NfiW' VITRUVIU8  BRITANNICUSl' 

^SZ  vUn.  PlaM.  and  Elevatloaiiol  EnglUb  MaasioM.  vis„  'W^abunt  Ahhay,  HatftaULJBnM, 
Md  Uafdnicka  Hall;   ajMi  Caastobury  Hoaae,  by  John  Bamon,  impecial  fotifw  M  ft» 
ivings,  by  La  Kaux  (pnb.  at  Iti.  Ifit.)  bL  morocco,  gilt  edges,  Jtf.  13^  fid.  ]||| 


RUDtNCrS    ANNALS    OP   THK  COINAQC  OF  QRBAT  BttlTAIN   AMD  FTS 
OSMMBBIiaiJM.   Ikiaa  vols.,  4ta.,lM  plates,  (piiUatfli:««iJ«loth»M.4>.  MM 

SILVESTRE  PALEOGRAPHIE  UNIVERSELLE:  ^      ^ 

Qa,  Fac-Simiiaa  d'Bcritures  de  tons  les  Peiiplea  et  de  tmu  lee  Temper,  tiiea  dee  pfana  A»ttii»> 
MamMcilts  eaitlant  dans   les  ArehiTes  et  les  Bfttlotiieques  de   Ftaace,   d'ltaiteb 


d'Allemagae,  ot  d'Angleterre;  parH.  Si^vxaxas.  Aecempaanes  d'ExpUcatloaa,  pay  MIL 
CuAJfrouaoa  Fiobac  et  Champoujoiis  flls,4ToU.,  atlas  oUo,  containing  upwarat  M  Mt 
large  aad  most  beautlraUy  execated  fite-aimllee  of  the  finest  and  most  interesting  nwatiacxipli 
of  every  age  and  natloa,  iUiiminatrd  in  the  finest  style  of  art,  (pub.  at  7M.J  HL  lea.   Pax^Mtt 

tt«  s«me,,8pleiMUdly  ht  jnoroceo,  glHedgee,  CM.,  or  whole  nwecee,  ftl. 


SMITH'S  ANCIENT  COSTUME  Of  GREAT  BRPTAIN  AND  IRELAND^ 

From  the  7th  to  the  16th  Century,  «ith  Historical  Illustntfon^  fillD.  with  6a  colawr^A. 
UluaiBBted  with  goUtaad  sUver,  and  hitfUy  finished  (pah.  at  itLJOt*)  M.  bd.  nakc 
edges,  a<.  lae.  fld. 

STORER'S  CATHEDRAL  ANTIGUITIES  OF  ENGLAND  AND  WALES. 

4  vnla.  ITO.,  with  2M  eagca«iaga».(]yiiA.  at  7A  Ma.)  ht  iaoiocco>  2/;  Itt.  6d. 

WALPOLE'S  (HORACE)  ANECDOTES  OF  PAINTING  IN  ENGLAND, 

With  some  Aeceuat  of  the  Principal  Artista,  and  Qaihlague  of  Bngraveni,  wtejiavw  kwik^ML- 
or  residedJn  Saglaad,  with  Notes  by  I>Al4*AWAr ;  New  Edttloa,  Beviaed  and  BnlMBri^/to 
iAhTU  WoBVUlc,  SBq.,  complete  In  a  vols.  Svo.,  wUh  nniMraiu  beautUbl  pwrtnunaai 
plates. 

WHJTTOCK'S  DECORATIVE  PAINTER'S  AND  QIAZISR'S  GUIDE, 

Containing  the  most  approved  methods  of  imitating  erery  Kind  of  fancy  Wood  and  Tfatlilfc  fa 
Oil  or  Distemper  Colour,  Desiens  for  Decorating  Apartments,  and  the  Art  of  Staiaiiw  a^ 
Paintiag  on  Olaas,  ftc.,  wUh  Bzanqptea  Ikaa  Ancient  Wlndovs,  with  tte  8«pp)aiMBb<M^ 
ttuatVBted  with  194 plataa,  of  whlek44  are  coloured*  (p«b.  at  JL.U*.)  oletb*  IL  iMt,^ 

WHITTOCK'S  MINIATURE  PAINTER'S  MANUAL. 

Fbolacap  8vo.,  7  coloured  platea,  andBOMtcw  wJgi<iIp<lkgKfc) 


WINQSOR  CASTLE  AND  ITS  ENVIRON: 

By  liBiTCHBBixGHia,  new.edbio 
haanriftil  Engravings  oa  Steel  aad 


>IVIRON%  INCLUDING  ETQN» 

B9  IfBiTCH  JlaixGHia,  new.edbion^edttedte  JL  JwtHJ^w.HllwUKoi  Bllfc 


AVtimOMS  90  nSKRT  «.  BOHITS  CATAMfCmft. 


KATDRiX  HISTORT,  AGSICULTURE,  lOtC. 


WSCHSTEfffS  MATURAL  HISTORY  OF  OAQC  eiR08: 

TIniT  MMM«:«m»nt,  HalnltB,  Pood,  XHsmsm,  IVeatmtnt,  Br««llln#,  MdlllM  MMNtti ^dMMng 
them,  12mo.,  Best  Edition,  numerous  woodcuts,  fcilt  cloth,  frilt  edges,  t$. 

BRITISH  FLORIST,  OR  LAOrS  JOURNAL  OF  HORTIOULTORC 

•  yoH.  8to.,  «1  cwloitNd  yMM  ^•«w«r» Mi  gttfop*  ■(|p«*.«t  M.  40e. h  Moiht  11.  H*.  1U6 

DON'S  GENERAL  SYSTEM  OF  GARDENING  AND  BOTANY. 
4  Tols.  royal  4to.,  numerous  woodcuts  (pub.  at  Mi.  8«.),  >l>tt^  II.  Ht.l|i. 

DON'S  HORTUS  CANTABRIGIENSIS: 

Thirteenth  Edition,  8to.  (pub.  at  U,  4«.),  cMlh,  ISt.  ttM 

DOYLE'S  CYCiOPCDIA  OF  PRACTIOAL  MU88IIMDRY. 
And  Rural  Affairs  in  General,  New  Edition,  EnteMMd.  VMtk  M 
(pub.  at  13«.),  cloth,  b.  ed.  "      mt 

flTlROY  AND  DARWIN.-nZOOLOQY  OF  THE  VOYAGE  IN  THC  8feMBUI. 

106  plAtea,.  mostly  coloured,  t  vols,  royal  <tn.  (pub.  at  M.),  eloth,  M.  I«.  .  NSS^S 

GARDENER'S  MONTHLY  VOLUME,  EDITED  BY  JOHNSON, 

Complete  in  12  vols,  with  numerous  wooidoQts.  ceaYahitng,  ttie  FMate.tMie  'Vol.— ^MMAHr« 
one  vol.— 43iape  VIm,  two  vols.-«Attrtcuhi  and  Asparsffos,  on»Tol.'->plne  Apple,  two  vols.— 
Strawberry,  one  vol.— Dahlia,  one  toI.— Peach,  one  vel.~>Apple,  two  vols.  ttgewter'ttvoU. 
13mo.,  woodcuts,  (pub.  at  IZ.  10«.),  cloth,  18«.  114? 

^1  I      either  of  the  volumes  may  be  had  separately  (pub.  at  2t.  M»),  at  U.  ML 

HARDWtCKE  AND  GRAY^  INDIAN  rOOLOQY. 

Twenty  parts  fovmlnfr  two  vols.,  royal  Iblle,'*!*  ooKrared  pHMM  <pirti.  «t  111.),  ««f«fM,  HI.  U»., 
or  hf.  morocco,  gilt  edges,  141.  Ms. 

iXmHTS  NATURAL  HISTORY  OF  THE  BIRDS  OF  MEW  SOUTH  JM^Utti,  _ 

Third  Edition,  with  an  Index  of  the  Scientific  Names  and  Synonymesby  Hr.  Q«0t»lHli  Ifr. 
Bttoh,  folio,  87  plates,  coloured  (pub.  at  4/.  4«. ),  hf.  bd.  mereceo,  M,  gs.  <llll 

UNDLErs  DIGfTALHIM  MONOGRAPHIA. 

Telio,  28  plates  of  tlie  Foxglove  (pub.  at  41. 4«.^, elotii,  ll.4lsk4tf. 

,1toplMnbMalMill|f  colwiRd  (pi«b.«t  •l.%.>,.«lo(h,llitti.«A 


MISCELLANEOUS   ENGLISH   LITERATURE,    HISTORY,   BtOOBAniT, 
YOTAGES  AND  TRAVELS,  POfiTRY»  BTG. 


BANCROFTS  HISTORY  OF  THE  UNITED  STATES.  _^^ 

From  the  Discovery  of  the  Amciicaa  CovtfeiMit.   TvelfUi  IditlMi'VWb,  m«.  (pilMkfetMl 
Sl.lOa.),cloth,  H.  lle.64.  IW 

BRITISH  ESSAYISTS 

Vis.,  Spectator.  Tatler,  ChiavAiaB,  Raabler,  Adventurer,  Idler,  ukd  ConnsI— r^g  tUfakvoIi. 
tvo.,  portraits  (pub.  at  SI.  ft*.),  cloth,  II.  7s.    Either  volume  may  be  had  r  ' '^- 


BROUGHAM'S  (LORD)  POLITICAL  PHILOSOPHY. 

and  Essay  on  the  Brithh  Cooatitution,  throe  vols.  Svo.  (p«A.  at  II.  lb.  6d.),  0IMI1.IIIS.    <1M4.f 

—  ■        British  Constitution,  (a  portion  of  the  preceding  woit,)  tvo.,  OloOifls. 


BROUGHAM'S  (LORD)  HISTORICAL  StCrTOfiBS  OF  ffmTEWBBN,     _  _  ^ 

and  other  Public  Characters  of  ttie  time  of  Oeerge  III.    Vol.  III.,  royol  tre*,  -wMi  10  Am 
poctralta  (pub.  at  II.  Is.),  doth,  10«.  60.  IMt 

...  ■       the  same,  without  the  portraits,  demy  svo.  (pub.  at  lOt.  Sd.),  eUtk,  t», 

BROUGHAM'S  (LORD)  LIVES  OF  MEN  OF  LETTERS  AND  SCIENCE, 

¥rho  Flourished  in  the  Time  of  Oeoige  III.,  royal  8vo.,  with  i«  flno  poctralta  <p«^.  at  Ilk  1m), 
eloth,  ia«.  ma 

■■■'        the  same,  also  with  the  portraits,  demy  8vo.  (pub.  at  II.  1«.),  cloth,  10a.  M.  1M6 

CARYS  EARLY  FRENCH  POCT8, 

A  Series  of  Notifies  and  Tnuialations,  with  an  Introductory  Sketch  cf  the  HMny  #f  Fiwcb 
Poetry ;  Edited  by  his  Son,  the  Bev.  Hskax  Cakt,  foolscap  8vo.,  cloth,  to.  itt$ 

•GARYS  LIVES  OF  ENGU8H  POETS, 

Supplementar)  to  Dr.  JoHxsoK't  **  Lires."  Edited  hf  his  Bos.  Ibotocap  tvo.,  clott»  f%      U0 


ADDITIONS  TO  HENRY  O.  B0HN*8  CATALOGUE. 


CLARKE^  (DR.  E.  D.)  TRAVELS  IN   VARIOUS   COUNTRIES   OF   EUROPE, 

ASIA,  AMD  AFAICA,  11  vols.  Sto.,  nuips  and  pUttM  (paV.  Kt  lOL),  elotii,  U.  a«.  UX7-M 

CLASSIC  TAt£S» 


doth,  Si.  ad. 


COLMAN'S  (QEOROE)  POETICAL  WORKS» 

Contelnlav  Us  Braad  aiiiu,  Vacartea,  and  SceantxidtiM,  S4aa.,  woodeats  (pub.  at  St.  td,), 
dotii,  U.  W.  uu 

OAVm  SKETCHES  OF  CHINA. 

Dwuc  aa  lalaod  Jonroer  of  Foot  Hootlif ;  with  an  Aceonat  of  tba  War.  Two  Tola.,  poat  tn. 
trttk  a  Mw  map  of  China  (pub.  at  Ifi*.),  cloth,  9$.  ua 

DOMESTIC  COOKERY, 

By  a  Lady  ( Mn.  Ru  kdbxx)  Ntw  Bdlttoa,  with  ■omarooa  addMoaal  Boeetots,  by  Mxa.  Bnev, 
ISno^  with » plates  (pab.  at  8fc)  cloth,  a«.  -t-    *    ^  ^ 

OILUES'  (DR.)  HISTORICAL  COLLECTIONS, 

Bolatlag  to  Raaiarkahle  Ferioda  of  lh«  Suecess  of  the  GoapaL  ineladlnir  the  Appeadiz  aad 
Bapplement,  with  a  Pralkce  and  Coottnuatlon  by  the  Rev.  H.  Boxab,  tojml  9ro.  (pub.  at 
Ut.  M. ),  cloth,  7*.  6d.  nil 

OOETHE'S  FAUST,  PART  THE  SECONIX 

Aa  completed  In  1131,  traailatcd  into  Encllah  Verse  by  Jomr  Macsoitaxa  Bbxx.  Ba^ 
Second  Edition,  feap.  tvo.  (pub.  at  Ci.),  doth,  St.  IMi 

JOHNSONIANA: 

A  Collection  of  Mlaeenaaaoaa  Anecdotes  and  Saylncs,  gathered  fhna  nearly  a  Inudred  dlflteaat 
Publications,  and  not  contained  in  BoawxLL's  Life  of  Johnson.  Edited  by  J.  W.  Cxokjei, 
■.P.,  thick  foolscap  8to.,  portrait  and  frontispiei«  (pub.  at  10«.),dotli,  4»,  6d.  utf 

JOHNSTON'S  TRAVELS  IN  SOUTHERN  ABYSSINIA, 

Throng  the  Country  of  Adal,  to  the  Kingdom  of  Shoa.  Two  vols.,  8to.,  man  tad  ptalaa  f  noh. 
ai  R  ••.),  cloth,  lOf.  id.  j«— —  irj2 

KIRBrS  WONDERFUL  MUSEUM. 

Six  vola.,8TO.,  124  curious  portraits  aad  plates  (pub.  at  41. 4<.),  clotii,  XI.  8«. 

LANE'S  KORAN,  SELECTIONS  FROM  THE, 

Unta  an  Interwoven  Commeataiy,  tranalatcd  tnm  the  Arabic,  aefliodieaST  axnagvd.  aad 
lUostnOed  by  Notes,  8to.  'nub.  at  10«.  M.),  cloth,  Sf.  IStt 

LEWIS'S  (MONK)  UFE  AND  CORRESPONDENCE, 

mth  many  Pieces  In  Prose  and  Verse  never  before  published.  Two  vote.,  Bvo.,  portnit  (viA. 
atU.8k),oloth,  ia«.  ^\m 

LODGE'S  (EDMUND)  ILLUSTRATIONS  OF  BRITISH   HISTORY,  BIOGRAPHY, 

AND  MANNERS,  in  the  Reigns  of  Henry  VIII.,  Edward  Vl.,  Mary,  Elisabeth,  and  Jaawai: 
Second  Edition,  with  above  80  autographs  of  the  prindpd  charaetera  of  die  period.  Three 
vols.,  Svo.  (pub.  at  U.  Ms.),  cloth,  li.  un 

MALCOLM'S  MEMOIR  OF  CENTRAL  INDIA. 

Two  vols.,  Bvo.  third  edition,  with  large  map  (pub.  at  II.  Ss.),  doth,  lis.  ua 

MARTIN'S  (MONTGOMERY)  CHINA, 

Political,  Commercial,  and  Social.  Two  vols.,  Svo.,  0  maaa,  atatiatloal  taUea,  te«  (pvh.  at 
».4«.)  cloth,  14*.  *'    iMt 

IMTHEWS'  (CHARLES)  MEMOIRS, 

loclndlDg  his  Autobiography  and  Diary,  Edited  h^  Mia.  Mathswi.  Foot  Tola.,  Svo..  §m 
plates  (pub.  at  2t.  16t.),  cloth,  U.  U.  

MILL'S  ELEMENTS  OF  POLITICAL  ECONOMY, 

Kew  Edition,  revised  and  corrected,  8vo.,  (pub.  at  8s.),  doth,  St.  Sd. 

MOORE'S  (THOMAS)  EPICUREAN,  A  TALE;  AND  ALCIPHRON,  A  POEM. 
Tvairaa'a  Illustrated  Edition,  foolscap  8vo.,  4  beautlftd  Engravings,  (pub.  at  10*.  6c(.),  cloth, 
St.,  or  elegantly  bound  in  morocco,  7'.  Od.  I«ag 

NELSON'S  LETTERS  AND  DISPATCHES^  BY  SIR  HARRIS  NICOLAS, 

7  vols.  Svo.,  (pub.  at  &l.  10«.),  cloth,  3/.  10*.  184S— 4f 

PARDOE'S  (MISS)  CITY  OF  THE  MAGYAR, 

Or  Hungary  and  her  Institutions  in  1889—40,  8  vols  Svo  ,  with  9  Bogravings,  (pabUahed  at 
U.  lis.  6d.),  gilt  cloth,  lOf.  6d.  1840 

PARRY'S  CAMBRIAN  PLUTARCH, 

Comprising  Memoirs  of  some  of  the  most  emlnant  Welshmen,  from  the  earliest  tinea  to  tha 
present,  8vo.,  (pub.  at  10*.  CtU),  cloth  St.  UU 


•ADDITIONS  TO  HENRY  O.  BOBNtl  CATAI.06UE.  *%7 

^i-i^"^— —  II    ■■■-III  -       ■'    '  '  mi     i»i 

PRICE'S  (MAJOR  DAVID)  MAHOMMEDAN  HISTORY.  ^    „  ....  .v 

Prom  the  Death  of  the  AnhUn  Legislator  to  the  Acceaalon  of  the  Emperor  Aanar,  ana  tli9 
Xatablishment  of  the  Mogul  Empire  in  Hindoatan,  4  vola.  ito.  vith  a  large  coloured  map  ot 
Asia,  (pub.  at  71. 17«.  6d.),  cloth,  1^  16t.  USl 

SHAKSPEARE'S  PLAYS  AND  POEMS.  IN  ONE  VOLUME,  8VO.,  ,     .  ^ 

With  Explanatcrjr  Notoc,  and  a  Memoir  by  Dk.  Johhsov,  portrait,  (pub.  at  lb.),  cIotli« 
7«.  6c{. 

'SHAKSPEARE'S  PLAYS  AND  POEMS,  POCKET  EDITION,      _.     v.      _ 

With  a  Life  by  Alxxaudbb  Chalksks,  complete  in  1  thick  rol.  l2mo.,  printed  in  a  Diamond 
type,  with  40  ateel  EngraTings,  (pub.  at  10«.  6d.),  cloth,  U.  18M 

-SHIPWRECKS  AND  DISASTERS  AT  SEA;  ^^       ^ 

Narratives  at  the  moat  remarkable  Wrecks.  ConHagrations,  Mntinlei,  fee.,  comprising  th« 
*'Loss  of  the  Wager,"  *' Mutiny  of  the  Bounty,"  &c.,  13mo.  frontispiece  and  vignette,  (pub. 
at  Ci.),  cloth,  a«.       >  '  '  1,1^ 

STERNE'S  WORKS,  COMPLETE  IN  1  VOL,  ROYAL  8VO., 

Portrait  and  vignette,  (pub.  at  18«.},  cloth,  10*.  6d. 

ST.  PIERRE'S  WORKS, 

Including  the  •*  Studies  of  Nature,"  "  Paul  and  Tlrginia,"  and  the  <*  Indian  Cottage,"  with  a 
Memoir  of  the  Author,  and  Notes,  by  the  Rnv.  E.  Clajucb,  complete  in  3  thick  vols.  fcap. 
8T0.,  Portrait  and  Frontispieces,  (pub.  at  16*.),  cloth,  ft.  UW 

TAYLOR'S  (W.  B.  S.)  HISTORY  OF  THE  UNIVERSITY  OF  DUBLIN, 

Numerous  wood  engravlnga  of  its  Buildings  and  Academic  Costumes,  (pub.  at  IL),  cloth, 
7t.6d.  IBift 

TYTLER'S  ELEMENTS  OF  GENERAL  HISTORY, 

Mew  Edition,  tliick  Umo.  (AM  closely  printed  pages),  steel  frontispiece,  (pub.  at  Is.)  cloth, 
U,9d.  ISC7 

WEBSTER'S  ENLARGED  DICTIONARY  OF  THE  ENGLISH  LANGUAGE, 

Containing  the  whole  of  the  fbrmer  editions,  and  large  additions,  to  which  is  prefixed  an  Intro- 
ductory Dissertation  on  the  connection  of  the  languages  of  Western  Asia  and  Europe,  edited 
1>y  Chavhcxt  a.  Goodkich,  in  one  thick  elegantly  printed  volume,  4to.,  doth,  3U  8«.  (Th« 
most  complete  dictionary  extant).  U4S 

WHITE'S  FARRIERY, 

Improved  by  Rossek,  8vo.  with  plates  engraved  on  steel,  (pub.  at  lis.)  cloth,  7s.  1147 

WORCESTER'S   NEW   CRITICAL   AND    PRONOUNCING    DICTIONARY    OF 

TKB  ENGLISH  LANOUAOE,  to  which  is  added  Walker's  Key,  and  a  Pronouncing  Voca- 
bulaiy  of  modem  Oeographical  Names,  thick  imperial  8vo.  (pub.  at  1/.  to.),  cloth,  18s.        1847 
*»"  Tie  most  extensive  catalogue  of  words  ever  produced. 

WRANQELL'S  EXPEDITION  TO  SIBERIA  AND  THE  POLAR  SEA, 

Edited  by  Lieut.-CoL  Sabine,  thick  12mo.  large  map  and  port.,  (pub.  at  U.),  cloth,  4«.  6d.  ]f|4 


WRIGHTS  COURT  HAND  RESTORED, 

OrtheStodt •  ■    •  ■  ••        ••    •     -  ' 

CloO,  II.  Is. 


Or  the  Student  assisted  in  reading  old  charters,  deeds,  fte.,  email  4to,  88  plates,  (pub  at  II.  8«.Jj, 


THEOLOGY,  MORALS,  ECCLESIASTICAL  HISTOBT,  ETC. 


UVE8  OF  THE  ENGLISH  SAINTS. 

By  the  Hit.  J.  H.  Nxwxav  and  others,  14  vols.  Uno.,  (pab.  at  U.  8s.),  trved  in  ornamented 
covers,  II.  fis.  1844-8 

NEFF  (FELIX)  UFE'AND  LETTERS  OF, 

Translated  from  the  Preach  of  M.  Bost,  by  M.  A.  Wtast,  ftap.  8vo.  Portrait,  (pub.  at  it.}. 
doth,  3s.  6d.  184S 

PALSY'S  COMPLETE  WORKS, 

With  a  Biographical  Sketch  of  the  Author,  bf  Bar  D.  8.  WAraAVO,  8  volt.  8vo.,  (pub.  at 
U.18>.)>  cloth,  18s.  1887 

PASCAL'S  THOUGHTS  ON  RELIGION, 

And  Adam's  Private  Thoughts  on  Religion,  edited  by  the  Bbv.  B.  Bxcxbxsxsth,  fcap.  8vo., 
(pub.  at  St.),  cloth,  3«.6if.  -^     *  *  ^^j 

SMYTH'S   (REV.    DR.)    EXPOSITION    OF   VARIOUS    PASSAGES    OF    HOLY 

SCRIPTURE,  adapted  to  the  Use  of  Pamilies,  for  every  Day  throughout  the  Tear,  8  vols.  8vo., 
(pub.  at  II.  lis.  fid.),  cloth,  9$.  iStt 

STEBBING'S  HISTORY  OF  THE  CHURCH  OF  CHRIST, 

ftom  the  Diet  of  ^lugibaxt,  U30.  to  the  presenti  C^tury,  8  volt*  Svo^  (P^b.  at  U.  Us.), 


90EElO«r  LAHOUAOBB  AKO  UTBEATITRS,  HVCLUBINe  CLAJ38IC8  AB1> 
TEANtLATIOVB;  DICTIONAMBS;  COMiBGE  AND  -SCHOOL  BOOKS. 


ARMfTOTLrS  RHETORIC,  LITERALLY  TRANSLA'  ^, 

With  Nowi;  aad  an  Aaal^M* ^ Th«ma«  Hobsm of  lfalMaAaijk«ai«  _ 
Qmohms.  poet  tvo^  (prteftad  uUbmirtth  theStaaAwdXJbnv),  clo4^«fc 

•OURNE'S  (VINCENT)  POETIOAL  WORKS, 

LatlA  and  BBfllih,  imo.  (p«l».  at  Sk  64.),  «lo«li,  U,  NL 

^^B^BHW  ^^^■^^■^■■W  ■^^^■K ^^^^^^H A  ^^B  ^^^^■^^■C  VBlH^^^H     AXI^HB^b*   ■— M-  he  ^■^J^p^^^n^H^S^L  o^L 
-  ^^^  ^^i^w»i^  B^^^^  ^^^^«y  ^^  ^^^p^^v  »  ■  iH^v,    •«B^PV«f   ^  |v«M«v»  ^rv  ^««iy ^^i^w^^^ «^  ^^m 

€ICERO*S  UFE,  FAMILIAR  LETTERS,  AND  LETTERS  TO  AmOlf& 
B7  MiDDLXTOir,  MsLMovH,  and  HxBXBDBX,  MK^ktoiaMMOIskvaLmal*** 
(pub.  at  1/.  «•.)•  cloth,  in. 

DEMOSTHENES, 

Translated  by  LsKAab.  Um  two  Tob.  •««.  eoHplato  In  1  voL  IMM.,  li^riMtMly  piimJ  < 
^wibia  II 1 1  Willi,  to  piMt^f  >>,  piPtwiit,  (pKb.  at  t>  ),  cirth,!*. 


aONNEQAN'S  GREEK  AND  CWOmH  UEMOOM, 

Salarirvdi  with  axamplM,  litanJly  tranalated,  a«l»!ted  flmn  tke  elasrieal  awthta.  S^olk 
•dition,  oomidanMjrMiaiM,  oaraftatlv  rwtoed,  and  uataiMly  Innrofwd  thivwboat:  €hkk 
—   <17Mpi«w),(p«lb.«tJi.«>.),«l(iiA,ll.U.  UM 


LEVERETTS  LATIN-ENQUSH  AND  ENQUSH-IATIN  LSXICOM. 

CompUad  from  Facciolati  and  BriMtiam.   VhMc-iml  Cf*.  tPvAw  it  111  1U»  MLl. 

tlVY.    EDITED  BY  PRENDEVILLE. 

Lifil  Hlaunrtc  llbri  Qttln«««  P>*»i«^  «itti  Si«Hih  9Mn  t^  >■■■—■  lii»,    Hv 

U»»n  BHttljr  bound  In  Nsa,  M. 

tkoaaiM,  Books  I.  tolll.,  wpwrtalj,  el«tk,ak>M. 
•  tlw  aaaa,  Bo*a  nr.wid  V^  «loft,li.«b 

NEWMAN'S  PRACTICAL  SYSTEM  OF  RHETORIC;  ^ 

Or,  the  Principles  and  Rules  of  Style,  with  EzamplOft     Sixth  Bdlttimtlttn.  D^trih. 
cloth,  4s. 

WIMTMfOm  LIVES,  «V  THE  L»ING»«ORNe5. 

CBWjIin  In  e«*  ihMi  ««taM,«««.  (pub.  «t  lit),  cloth,  f».  W. 


RAMSHORN'S  DICTIONARY  OF  LATm 

For  the  Use  of  Schools  and  Piirate  Students.    Itenslated  end 

ITO.  (pub.  at  7*.),  cMh,4s.  M.  im 

TURNER'S  (DAWSON  W.)  NOTES  TO  HERODOTUS» 

For  the  Use  of  College  Students,    tvo.,  cloth,  ISt.  ItfT 

VALPrS  GREEK  TESTAMENT.  WITH  ENGLISH  NOTES, 

Accompanied  by  parallel  pasaijgi  hum  »w  ClhWlcs.  'FTOi  sdition,  >  T(da.,  tvoi^  vHb  S  m«M 
(pub.  at  iU),  doth,  IL  b.  IM? 

XENOPHON'S  WHOLE  WORKS,  TRANSLATED  BY  SPELMAN  AND  OTHERS. 

The  only  complete  Edition,  l  thick  volume,  sro.,  portrait  (pub.  at  l&s.),  cloth,  lOs. 


NOVELS,  FICTION,  AlKD  ZmST  JlBlXlira. 


CARLETON'S  VALENTINE  MCCLUTCHY,  TH6_fRtSH.iBeWTj    _^  ^  ^    . 

Or,  Chronicles  of  the  Caatte  Cumber  Ptopei«r.  nteniustrtmASaRlBB,«eHflM»  Ih  IritL. 
8to.,  with  30  plates  by  Phis  (pub.  at  12«.),  cloth,  fit. 

JANES  (EMMA)  ALICE  CUNNINGHAME,^^^    «^-.  .«».  .*^     ^^  ^  ^ 

0T,theChflstlanasDM«htar,8tBlet,Fllmd,udWIk.   PMtSro.  (pA.«t<a.|,  «Mlh,ai.ilL 

lAST  OF  THE  PLANTACBWETS,   ^    .^^ .., ,     _» ^ .  ^^....^^  , 

An  Historical  NamRive,  lIliMtnttBS  the  ?«%llc  »wrt8,  ■»«  Tjwwrtlc  and  Bcclesteitleal 
Manners  of  the  15th  and  16th  Centuries.  Foolscap  9vo.,  Third  £d!tloa  (pub.  at  7i  M.),  dotk, 
Sa.6d,  Hit 

fNITFORD'S  fMISS)  OUR  VILLAGE;  COMPLETE  fN  2  VOLS.,  POSTBVO, 

' '  A  Series  of  Rural  Talea  and  Sketches,   l^ew  Edition,  beautlAil  woodcuU,  gilt  cloth. 


PHANTASMAGORIA  OF  FUN, 

Edited  add  UlMtcalni^r  AJUtuiiv  CiuamwTtu-  3-.  vait*,  poit'traii,  flIlMlnAtoM  by  Lbxch, 
CuniKSMAMK,  fte.  (pub.  at  IS^),  cloth,  7<.  6d.  184S 

POOLE'S  COMIC  SKETCH   BOOK:  OR,  SKETCHES  AND  BECQU£CTIQN& 

BY  THE  AUTHOR  OP  PAUL  PRY.'    Secoel  Bdttt«STvQ»l  PoatL  8«d^  tSit^MSS 
eloth  gilt,  with  new  comic  ornaments  (pub.  at  18«.),  7t.  eoL  1849 

PORCELAIN  TOWER:  OR,  NINE  STCmttS  Of  CHINA^ 

;.     In  Prose  and  Verse,  witt)  faishly  bumeroos  UlostrailMM-byXBBCM,  pfl«t««Oh  (puli^at  tOi*  Od.), 
cloth  gilt,  with  Chinese  deTtees,  3*.  6d.  j^U^ 


FROM  FL1MI8M  Uf».    BY  HENDfHK  GONSeifENCE.. 

•     Square  12mo.,  130  wood  engravinga,  (pub.  at  6«.),  cloth,  4«.  6d. 

UNIVERSAL  SONGSTER,  ILLUSTRATGO  BY  CfUHHSIftMIK, 

Being  the  larsett  colleettoa  ofitte  heM'Sfins*  in  tb«  Bagilsh  laaguage  (upward*  orv,tM>«),  CMim 
Tols.,  8vo.,  with  87  humorous  •ngFayinga.  on.  stoeLaMt  w«od«  bar  <mmimu(  QurasuMJia.  amkt 
•  medallion  portoidta  (piA.  «l«l^.l<s«)(.oIotl^  la^  ^^ 


JUVENILE  AND  ELEMBNTART'  BOOKS;  GYMNASTICS,  ETC. 


ALPHABET  OF  QltfllimUPfiDft. 

Illustrated  by  Eigurts  aelactad'  fhmi  Hi*  wovks  of -tito^  OM  Mtatont  satMi*  13mo.,  witit  84 

■  ■>i         tho  same,  the  plaitea  coloured,  gilt  cloth,  gilt  edges  (pub.  at  7t*j8d^  iSk. 

CRABB'S  (REV.  G.)  NEW  PANTHEON, 

Or  Mythology  of  all  Nations;  especially  for  ttio  Uso  of  Sdioola  and)  Yorai»  PonsBsr  with 
Qneattons ft>r suniaatiQii on fhmrlta,Qt PjorxooK.  *ftirr i.Tith ItrlnaiiwrWiffWPhjf imb 
at  Ss. ),  cloth,  St.  ——•—I'     I  r^' 

CROWQUILL'S  PICTORIAL  GRAMMAR. 

18mo.t  wttK  120  humorous  illustratioiu  (pulu  at  ifcj,  filaiii^ciili«d9t^'.te  4hh  1844 

EQUESTRIAN  MANUAL  FOR  LADIES, 

^7  /M.**  HowAKD.    Foolscip  8to.,  upwards  of  M  beavtUU  woodcuts  (pub.  at  4«J.  tslt 
eloch,  gilt  edges,  2a««d»  *'  l8B 

^''^HWl^BEnj^!?'  ''A'^XJ'^H^  Awp  POPULAR  stories. 

Ttaashtted  ftrom  the  Oennan  of Orimic  (containing  42  Fairy  Tales),  paatw«M«. jBananiiB  «aad- 
cuts  by  GxoKGB  Ckuikshank:  (pub.  at  7«.  6d.),  cloth  gilt,  6«.  ^  ^^g 

GOOD-NATURED  BEAR, 

^'  f!?.!?.?*'  Children  of  all  AgM,  by  B,  H;  Homtk.    Square  8to.,  plates  (pub.  at  As.)  olflth.A., 
or  with  the  plates  coloured,  ia.  'k         \r  —  -••wj  itil 

QBMIIM'S  TALES  FROM  EASTERN  LANDS. 

Square  12mo.,  plates  (pub.  at  it.),  cloth,  3«.  6d.,  or  plates  coloured,  4*.  6d.  UH 

HALLS  (CAPTAIN  BASIL)  PATCHWORK^ 

▲  NewSffriesorPragments  of  Voyages  and  Travels,  Second  Edition,  l?mo.,  dotkt  wMk/llw 
hack  very  richly  and  appropriately  glit  with  patchwork  devices  (pub.  at  1S«.),  7«.  ^dT  ^llS, 

HOLIDAY  LIBRARY,  EDITED  BY  WILUAM  HAZLITT. 

Uniformly  printed  in  three  vols.,  plates  (pub.  at  19«.  W.),  cloth  lOr.  6d ,  or  separately,  rla^ 
Orphan  of  Waterloo,  3«.  6d.    Holly  Grangs,  3s.  (hL  Laswds  af  ^^^rwhlt  laS^SSy  SZ 

MOWITTS  (WILLIAM)  JACK  OP^THC^MtU. 

Two  Tola.,  12mo.  (pub.  at  U«.),  cloth,  gUt,  7s.  Ad.  1^14 

PARLEY'S  (PETER)  WONDERS  OF  HISTORY. 

Sciuare  l0mo.,  numerous  «oo4tutii(pubk  at  te.},  doth,  gUt  oigea^Ssi  Mk  mt 

ROBIN  HOOD  AND  HIS  MERRY  FORESTERS. 

TOMKINS  BEAUTIES  OF  ENGLISH  POETRY. 

Selected  for  the  Use  of  Youth,  and  dealMDed  to  Ineidcataiiha  I^aatlSAnf  Ti««n<k.    Tr*«»iujM 


ADDITIONS  TO  HENRY  O.  BOHN'S  CATALOGUE: 


MBDICIKE,  8URGEBY,  ANATOMY^  CHEMISTRY,  ETC. 


LEY'S  (DR.)  ESSAY  ON  THE  CROUP, 
•to.  i  plates,  (pah.  at  1ft*.),  cloth,  9$.  (M. 

NEW  LONDON  SURGICAL  POCKET-BOOK, 

Thick  royal  Itmo.,  (pub.  at  Ilk),  UT.  bd.  ft*.  ItM 

NEW  LONDON  CHEMICAL  POCKET-BOOK; 

Adapted  to  tha  Daily  vac  of  tha  Stadent,  royal  ISrao.,  nanarova  vood^entay^pali.  at  fa.  6dLL 
h£  bd.  St.  6<f.  ISM 

NEW  LONDON  MEDICAL  POCKET-BOOK, 

Includlaf  Phannaey,  Poaology,  Slc,,  royal  Mmo.,  (pub.  at  te.),  h(L  bd.  U.  td,  im4 

SINCLAIR'S  (SIR  JOHN)  CODE  OF  HEALTH  AND  LONGEVITY; 

Sixth  adition,  eomplate  In  one  thick  vol.  •▼o.,  portrait,  (pub.  at  If.),  cloth,  7«.  1M4 

STEPHENSON'S  MEDICAL  Z<X>LOQY,  AND  MINERALOGY; 

Ineloding  alao  aa  account  of  the  Aaunal  and  Mlnoral  Poiaona,  4S  coloured  platea,  imml  Sm. 
(pub.  at  Si.  St.),  cloth,  U.  It.  im 


MATHEMATICS. 


BRADLEY'S  GEOMETRY.  PERSPECTIVE,  AND  PROJECTION, 

For  the  nae  of  artista.    Ipttttoiandnumeroua  woodeuta,(pab.at7«.),cioth,  Sa.  18M 


EUCUD'S  SIX  ELEMENTARY  BOOKS,  BY  DR.  LARDNER, 

"With  an  Explanatory  Con  '"         ...  -  .    — 

•to*,  Mh  edition,  doth,  6«. 


With  an  Explanatory  Commentary,  Geometrical  ExerciMs,  and  a  TreaUae  on  Solid  Goometiy, . 


EUCUD  IN  PARAGRAPHS:  _ 

The  Blementa  of  Euclid,  containing  the  first  Six  Books,  and  the  flrat  Twenty-one  Propositioae 
of  the  Eleventh  Book,  Umo.,  with  the  Planes  shaded,  (pub.  at  6«.),  cloth,  St.  6d,    Comb.    IStf 


BOOKS  PRINTED  UNIFORM  WITH  THE  STANDARD  LIBRARY. 


JOYCE'S  SCIENTIFIC  DIALOGUES,  ENLARGED  BY  PINNOCK, 

For  the  Instraction  and  Entertainment  of  Young  People.  New  and  greatly  improved  and 
enUrged  edition,  by  WillUun  Pinnock,  completed  to  the  present  state  of  knowledge,  (600  pagaa) 
Bumerous  woodcuts,  i*. 

STURM'S  MORNING  COMMUNINGS  WITH  GOD, 

Or  Devotional  Meditations  for  every  Bay  in  the  Year,  As.  UV 

ARISTOTLE'S  RHETORIC, 

with  Notes;  and  an  Analysu  by  Thos.  Hobbbs  of  Mnlmesbary,  and  «  Seriea  of  Analytical 
Questions,  b«.  1M7 

EURIPIDES'  FOUR  PLAYS,  ,     . .      „ 

(Viz.,  Hecuba,  Orestes,  PhoenissK,  and  Medea),  literally  translated  into  English  Prose,  with 
notes,  Si.  Qd,  Ullt 

CHILLINGWORTH'S  REUGION  OF  PROTESTANTS. 

600  pp.  S«.  fkU 

CARYS  TRANSLATION  OF  DANTE._  ^    _.    ,   _,  ^    ^  .   _ 

(Upwards  of  600  pages),  extra  blue  cloth,  with  a  richly  gilt  back,  7«.  6d:  I84f 

MAXWELL'S  VICTORIES  OF  THE  BRITISH  ARMIES,  ,^,^,  ^  ,  ^  ^       , 

Enlarged  and  fanproved,  and  brought  down  to  the  present  time;  sevenu Bifl^y  finished  steel 
portruts,  and  a  nontispiece,  extra  gilt  cloth,  7«.  6d.  1847 

MICHELETS  HISTORY  OF  THE  FRENCH  REVOLUTION, 

Translated  by  C.  Cocks,  two  vols,  sewed,  4«. 

ROBINSON  CRUSOE, 

Including  his  further  Adventures,  with  a  Life  of  Defoe,  ftc,  upwards  of  60  fine  woodcuts,  tmm 
designs  by  Harvby  and  Whzmfbr,  &t. 

STARLING'S  (MISS)  NOBLE  DEEDS  OF  WOMAN. 

Or  Examples  of  Female  Cotinure,  Fortitude,  and  Virtue,  third  edition,  enlarged  and  improved, 
frith  two  very  beautiful  frontiWcees,  elegant  in  cloth,  S«.  ->         •  jm 
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The  boiTower  must  return  this  item  on  or  before 
the  last  date  stamped  below.  If  another  user 
places  a  recall  fortius  item,  the  borrower  will 
be  notified  of  the  need  for  an  earlier  return. 

Non-receipt  of  overdue  notices  does  not  exempt 
the  borrower  from  overdue  fines. 
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